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 ΡΕ΢ΙΛΗΨΗ 
 
Στθν ςφγχρονθ εποχι τθσ πλθροφορίασ, θ ανάκτθςθ χριςιμων πλθροφοριϊν από μεγάλουσ όγκουσ 
δεδομζνων είναι ζνα πρόβλθμα που ζχει αποκτιςει τεράςτια ςθμαςία για πολλζσ δραςτθριότθτεσ. 
Ιδιαίτερα τα τελευταία χρόνια, θ εξζλιξθ τθσ τεχνολογίασ του υπολογιςτικοφ νζφουσ ζχει οδθγιςει ςε 
μια προςπάκεια να αξιοποιθκοφν οι δυνατότθτεσ που παρζχει αυτι θ νζα τεχνολογία ςτον τομζα τθσ 
ανάκτθςθσ πλθροφοριϊν.  
 
Οι ςχεςιακζσ βάςεισ δεδομζνων, εξακολουκοφν να διαδραματίηουν ςθμαντικό ρόλο ςτισ αρχιτεκτονικζσ 
υπολογιςτικοφ νζφουσ, παρά τθν εξζλιξθ αξιόλογων εναλλακτικϊν επιλογϊν. Βαςικόσ ςτόχοσ τθσ 
παροφςασ διπλωματικισ εργαςίασ είναι να εξεταςτεί θ επίδραςθ που ζχει ο μεταςχθματιςμόσ του 
ςχιματοσ μιασ ςχεςιακισ βάςθσ δεδομζνων ςφμφωνα με τθν κεωρία boolean approach (και 
ςυγκεκριμζνα ο μεταςχθματιςμόσ κατάλλθλων κατθγορθματικϊν μεταβλθτϊν ςε ςφνολα λογικϊν 
μεταβλθτϊν), ςτον χρόνο εκτζλεςθσ ςχεςιακϊν ερωτθμάτων επί αυτισ τθσ βάςθσ δεδομζνων. 
 
Αρχικά, υλοποιικθκε θ ςχεςιακι βάςθ δεδομζνων που ορίηεται από το TPCDS Benchmark, το οποίο 
είναι κατάλλθλα ςχεδιαςμζνο για τθν προςομοίωςθ ςυςτθμάτων υποςτιριξθσ αποφάςεων και 
περιλαμβάνει μια μεγάλθ λίςτα ςχεςιακϊν ερωτθμάτων διαφόρων τφπων και επιπζδων 
πολυπλοκότθτασ. Ακολοφκωσ, δθμιουργικθκε ζνα ακριβζσ αντίγραφο αυτισ τθσ βάςθσ δεδομζνων ςτο 
οποίο εφαρμόςτθκε ο μεταςχθματιςμόσ boolean approach.  Στθ δεφτερθ βάςθ αποκθκεφτθκαν 
ακριβϊσ τα ίδια δεδομζνα με τθν πρϊτθ, κατάλλθλα τροποποιθμζνα ϊςτε να ταιριάηουν ςτισ 
μετατροπζσ που επζφερε ςτο ςχιμα τθσ βάςθσ δεδομζνων ο μεταςχθματιςμόσ   boolean approach. Στθ 
ςυνζχεια, αφοφ επιλζχτθκαν τα καταλλθλότερα ςχεςιακά ερωτιματα από όςα ορίηει το TPCDS 
Benchmark, αυτά εκτελζςτθκαν επαναλθπτικά ςτισ δυο βάςεισ δεδομζνων και καταγράφθκαν οι 
αντίςτοιχοι χρόνοι εκτζλεςθσ. Τζλοσ, ςυγκρίνοντασ τουσ καταγραμμζνουσ χρόνουσ εκτζλεςθσ για τισ 
δυο βάςεισ δεδομζνων, εξάχκθκαν τα ανάλογα ςυμπεράςματα για τθν επίδραςθ του μεταςχθματιςμοφ 
boolean approach. 
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 ABSTRACT 
 
Information retrieval has become a problem of grate significance for many scientific and business 
domains. Especially now, with the important advances in the field of cloud computing providing 
increasingly prospectful capabilities, a lot of effort is being made in order to apply these capabilities in 
the field of information retrieval. 
 
Despite the appearance of successful alternatives, relational databases continue to play an important 
role in cloud computing architectures. The main goal of this diploma thesis is to examine the influence of 
transforming the schema of a relational database according to the Boolean Approach theory 
(specifically, transforming appropriate categorical variables into sets of boolean varibles) on the 
execution time of relational queries on that database. 
 
To begin with, the database specified by the TPCDS benchmark (which is a benchmark designed to 
emulate decision support systems and contains a big collection of relational queries) was implemented. 
After that, an exact copy of this database was created and the Boolean Approach transformation was 
applied to its scema. The data stored in the second database were logically identical to those stored in 
the first one; however they were manipulated in order to fit in the transformed database schema. The 
next step was to choose a subset of the queries defined by TPCDS and execute them repeatedly against 
the two databases, recording the execution times. Finally, conclusions regarding the effect of the 
Boolean Approach transformation were reached by compairing the execution times for both databases.  
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1 
 
Ρ΢ΟΛΟΓΟΣ 
 
Ειςαγωγι 
Στθ ςφγχρονθ εποχι τθσ πλθροφορίασ, το πρόβλθμα τθσ διαχείριςθσ μεγάλων όγκων δεδομζνων και 
τθσ ανάκτθςθσ χριςιμθσ πλθροφορίασ από τα δεδομζνα αυτά, ζχει αποκτιςει τεράςτια ςθμαςία. Η 
ςυλλογι και αποκικευςθ δεδομζνων και θ αξιοποίθςθ τουσ για τθν ανάκτθςθ πλθροφοριϊν και τθν 
εξαγωγι ςυμπεραςμάτων, αποτελεί αναπόςπαςτο κομμάτι δραςτθριοτιτων που ςχετίηονται με τθν 
επιςτθμονικι ζρευνα, τθν οικονομία και τισ κοινωνικζσ επιςτιμεσ. Γενικότερα, ςε όλο το φάςμα τθσ 
ανκρϊπινθσ δραςτθριότθτασ, θ ανάκτθςθ και αξιοποίθςθ πλθροφοριϊν κεωρείται το πρϊτο και 
ουςιαςτικότερο βιμα για τθν επίλυςθ ενόσ προβλιματοσ. 
Επιπλζον, θ ολοζνα αυξανόμενθ χριςθ τεχνολογιϊν πλθροφορικισ από το ςφνολο του παγκόςμιου 
πλθκυςμοφ, ζχει καταςτιςει τθν διαχείριςθ δεδομζνων ιδιαίτερα ςθμαντικι και για τθν 
κακθμερινότθτα των ανκρϊπων. Κάκε είδουσ πλθροφορία που αφορά ζνα φυςικό πρόςωπο μπορεί να 
αποκθκευτεί ςε θλεκτρονικι μορφι, ϊςτε να προςπελαςτεί και να υποςτεί επεξεργαςία. 
Δθμογραφικζσ πλθροφορίεσ, ιατρικά δεδομζνα, ςτοιχεία τραπεηικϊν λογαριαςμϊν, ακόμα και 
καταναλωτικζσ προτιμιςεισ , αποτελοφν μερικά μόνο παραδείγματα δεδομζνων που μποροφν να 
αποκθκευτοφν και να χρθςιμοποιθκοφν με διάφορουσ τρόπουσ. Ρλθροφορίεσ που προκφπτουν από 
τθν αξιοποίθςθ αυτϊν των δεδομζνων, μποροφν να χρθςιμοποιθκοφν τόςο προσ όφελοσ των ίδιων των 
ανκρϊπων που τα δεδομζνα αυτά αφοροφν, όςο και προσ όφελοσ οργανιςμϊν και εταιριϊν, που 
αξιοποιοφν τα δεδομζνα αυτά για να βελτιϊςουν τισ υπθρεςίεσ και τθ λειτουργία τουσ. 
Στον τομζα τθσ αποκικευςθσ, διαχείριςθσ και αξιοποίθςθσ δεδομζνων, πολφ ςθμαντικόσ είναι ο ρόλοσ 
που διαδραματίηει θ τεχνολογία των βάςεων δεδομζνων. Ρρόκειται για ζναν τεχνολογικό κλάδο που 
ζχει αναπτυχκεί κεαματικά  τισ τελευταίεσ δεκαετίεσ, παράλλθλα με τον γενικότερο κλάδο τθσ 
τεχνολογίασ υπολογιςτϊν. Στο ςφνολο τουσ τα προϊόντα βάςεων δεδομζνων, τόςο ςτθν παραδοςιακι 
τουσ μορφι όςο και ςτισ πιο ςφγχρονεσ εκδοχζσ τουσ, παρζχουν μια οικονομικι και υπολογιςτικά 
αποδοτικι λφςθ ςτο πρόβλθμα τθσ διαχείριςθσ δεδομζνων. Σε μια βάςθ δεδομζνων, τα δεδομζνα 
αποκθκεφονται με τρόπο δομθμζνο και αποδοτικό. Επιπλζον μια βάςθ δεδομζνων παρζχει 
μθχανιςμοφσ που εξαςφαλίηουν τθν ακεραιότθτα, τθν ςυνζχεια και τθν αςφάλεια των δεδομζνων τθσ. 
Τζλοσ, κάκε βάςθ δεδομζνων παρζχει μια διαπροςωπεία μζςω τθσ οποίασ οι χριςτεσ μποροφν να 
προςπελαφνουν και να ανανεϊνουν τα δεδομζνα τθσ, κακιςτϊντασ τθν αξιοποίθςθ τουσ εφκολθ και 
αποδοτικι.  
Τα τελευταία χρόνια, με τθν ανάπτυξθ του τεχνολογικοφ κλάδου του cloud computing, ζχουν ανοίξει 
νζοι ορίηοντεσ όςον αφορά το πρόβλθμα τθσ διαχείριςθσ δεδομζνων. Πλο και περιςςότερο, 
παραδοςιακζσ αρχιτεκτονικζσ αποκικευςθσ, διαχείριςθσ και επεξεργαςίασ δεδομζνων, 
αντικακιςτϊνται από νζα αρχιτεκτονικά μοντζλα, που αξιοποιοφν τισ δυνατότθτεσ που παρζχει θ νζα 
αυτι τεχνολογία. Ειδικότερα, ςτον κλάδο των βάςεων δεδομζνων, καταβάλλεται κάκε προςπάκεια να 
αναπτυχκοφν νζα προϊόντα, που κα αξιοποιοφν τισ υποδομζσ, τα πρωτόκολλα και τισ υπθρεςίεσ του 
loud computing. Σε μια αρχιτεκτονικι cloud computing, ζνασ χριςτθσ μπορεί να ζχει πρόςβαςθ ςε μια 
ςειρά από υπθρεςίεσ, που φιλοξενοφνται ςε απομακρυςμζνα μθχανιματα. Αναπόφευκτα, τα 
τελευταία χρόνια αναπτφςςονται ςυςτιματα βάςεων δεδομζνων cloud, γνωςτά και ωσ ςυςτιματα 
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Database as a Service (DaaS), που ςκοπό ζχουν να ςυνδυάςουν τθσ υπθρεςίεσ μιασ βάςθσ δεδομζνων 
και μιασ πλατφόρμασ cloud computing, βρίςκοντασ τθν χρυςι τομι όςον αφορά τισ διαφορζσ ςτθ 
φιλοςοφία τθσ λειτουργίασ τουσ. 
 
Ρεριγραφι Εργαςίασ 
Στα πλαίςια τθσ παροφςασ διπλωματικισ εργαςίασ, εξετάηουμε τθν επίδραςθ που μπορεί να επιφζρει θ 
εφαρμογι τθσ κεωρίασ boolean approach για τθν ανάκτθςθ πλθροφοριϊν από ςφνολα δεδομζνων, 
ςτθν αποδοτικότθτα τθσ εκτζλεςθσ ερωτθμάτων (queries) ςε ςχεςιακζσ βάςεισ δεδομζνων. 
Συγκεκριμζνα, θ κεωρία boolean approach προτείνει μεταξφ άλλων, τον μεταςχθματιςμό 
κατθγορθματικϊν μεταβλθτϊν με μικρό εφροσ τιμϊν ςε ςφνολα από δυαδικζσ μεταβλθτζσ, (με εφροσ 
τιμϊν το {0,1}). Σε μια ςχεςιακι βάςθ δεδομζνων, αυτό μεταφράηεται ςτθν αντικατάςταςθ  attributes 
των πινάκων τθσ βάςθσ με ςφνολα από δυαδικά attributes, κατά τρόπο που να μθν επθρεάηονται τα 
δεδομζνα που αποκθκεφονται ςε αυτι. 
Αρχικά υλοποιικθκε μια βάςθ δεδομζνων, και ςυγκεκριμζνα θ βάςθ δεδομζνων του TPC benchmark 
DS, όπωσ αυτι περιγράφεται ςτο αντίςτοιχο φφλλο προδιαγραφϊν. Το TPCDS αποτελεί ζνα benchmark, 
ειδικά ςχεδιαςμζνο για τθν προςομοίωςθ ςυςτθμάτων υποςτιριξθσ αποφάςεων, που αποτελοφν ζνα 
τυπικό παράδειγμα δραςτθριότθτασ με ζμφυτθ τθν ανάγκθ επεξεργαςίασ τεράςτιων όγκων δεδομζνων.  
Στθ ςυνζχεια, δθμιουργικθκε ζνα ακριβζσ αντίγραφο τθσ βάςθσ δεδομζνων TPCDS, ςτο οποίο 
εφαρμόςτθκε ο μεταςχθματιςμόσ boolean approach. Κατόπιν, επιλζχτθκε ζνα ςφνολο από queries,  ζνα 
υποςφνολο από τα  ςχεςιακά ερωτιματα του TPCDS benchmark,  α οποία εμπλζκουν τα attributes των 
πινάκων τθσ βάςθσ που μεταςχθματίςτθκαν κατά boolean approach. Τα ερωτιματα αυτά, αφοφ 
υπζςτθςαν κατάλλθλουσ μεταςχθματιςμοφσ ϊςτε να μποροφν να υποβλθκοφν ςτθ μεταςχθματιςμζνθ 
βάςθ δεδομζνων,  υποβλικθκαν επαναλθπτικά και ςτισ δυο βάςεισ και καταγράφθκε ο χρόνοσ 
εκτζλεςθσ τουσ και ςτισ δφο περιπτϊςεισ. Τζλοσ, ςυγκρίνοντασ τισ χρονικζσ επιδόςεισ ςτισ δυο 
περιπτϊςεισ, προζκυψαν ςυμπεράςματα ςχετικά με τθν επίδραςθ που μπορεί να ζχει ο 
μεταςχθματιςμόσ boolean approach ςτθν εκτζλεςθ ςχεςιακϊν queries.  
 
Μετά από αυτι τθ ςφντομθ ειςαγωγι, θ εργαςία περιλαμβάνει:  
 Κεφάλαιο 1: Ραρακζτει οριςμζνεσ βαςικζσ πλθροφορίεσ ςχετικά με τα παραδοςιακά 
ςυςτιματα διαχείριςθσ βάςεων δεδομζνων.  
 Κεφάλαιο 2: Ρεριγράφει ςυνοπτικά τισ βαςικζσ ζννοιεσ τθσ τεχνολογίασ του cloud computing.  
 Κεφάλαιο 3: Ρεριλαμβάνει μια εκτενι περιγραφι του TPCDS benchmark και τθσ αντίςτοιχθσ 
βάςθσ δεδομζνων.   
 Κεφάλαιο 4: Ραρουςιάηει το κομμάτι τον μεταςχθματιςμό boolean approach και εξθγεί πωσ 
αυτόσ εφαρμόςτθκε ςτθν TPCDS βάςθ δεδομζνων. 
 Κεφάλαιο 5: Αποτελεί το κφριο μζροσ τθσ εργαςίασ, όπου παρουςιάηονται τα queries που 
εκτελζςτθκαν και τα χρονικά αποτελζςματα που καταγράφθκαν. 
 Επίλογοσ: Καταγράφει τα τελικά ςυμπεράςματα τθσ εργαςίασ. 
 Ραράρτθμα Α: Ο κϊδικασ τθσ εργαςίασ, ςε γλϊςςα JAVA. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
3 
 
ΚΕΦΑΛΑΙΟ 1: ΒΑΣΕΙΣ ΔΕΔΟΜΕΝΩΝ 
 
 
Ειςαγωγι 
 
Οι βάςεισ δεδομζνων, αποτελοφν ζναν από τουσ ςθμαντικότερουσ τομείσ τθσ ςφγχρονθσ 
πλθροφορικισ, με το κεωρθτικό τουσ υπόβακρο αλλά και τισ καινοτόμεσ εφαρμογζσ τουσ να 
αποτελοφν πεδίο ςυνεχοφσ επιςτθμονικισ ζρευνασ. Ραράλλθλα, αποτελοφν ζνα ιςχυρό εργαλείο για 
μια ευρεία γκάμα δραςτθριοτιτων, μεταξφ των οποίων θ βιομθχανία, το εμπόριο, οι μεταφορζσ, οι 
τθλεπικοινωνίεσ, θ ιατρικι και θ επιςτθμονικι ζρευνα.  
Συνειδθτά ι όχι, κάκε χριςτθσ του διαδικτφου χρθςιμοποιεί βάςεισ δεδομζνων κακθμερινά για να 
φζρει ςε πζρασ βαςικζσ δραςτθριότθτεσ του. Κάκε φορά που κάποιοσ αναηθτά μια πλθροφορία, 
πραγματοποιεί μια θλεκτρονικι αγορά, κλείνει ζνα αεροπορικό ειςιτιριο ι ενθμερϊνεται για το 
τραπεηικό του υπόλοιπο μζςω διαδικτφου, ςτο παραςκινιο τθσ διεπαφισ του με τον αγαπθμζνο του 
περιθγθτι, ςυναλλάςςεται με μια ςειρά από βάςεισ δεδομζνων, χωρίσ απαραίτθτα να το αντιλθφκεί.   
 
Ρζρα από τον απλό χριςτθ του διαδικτφου, οι βάςεισ δεδομζνων ζχουν ευρεία εφαρμογι από εταιρίεσ 
και οργανιςμοφσ, που τισ χρθςιμοποιοφν για να αποκθκεφουν τεράςτιουσ όγκουσ πλθροφοριϊν. Για 
παράδειγμα, μια εταιρία μπορεί να αποκθκεφει πλθροφορίεσ για τουσ εργαηόμενουσ τθσ, του πελάτεσ 
τθσ, τα περιουςιακά τθσ ςτοιχεία και τα προϊόντα τθσ. Αντίςτοιχα, ζνα εκπαιδευτικό ίδρυμα μπορεί να 
αποκθκεφει δεδομζνα ςχετικά με τουσ ςπουδαςτζσ του, τουσ κακθγθτζσ του, τα μακιματα που 
προςφζρει και τα ερευνθτικά του προγράμματα.  
Μια βάςη δεδομζνων, είναι μια ςυλλογι από ςχετιηόμενα μεταξφ τουσ δεδομζνα, οργανωμζνα με 
ζναν δομθμζνο τρόπο. Ζνα ςφςτημα διαχείριςησ βάςεων δεδομζνων, αποτελείται από ζνα ςφνολο 
προγραμμάτων που χρθςιμοποιοφνται για τθν πρόςβαςθ ςε μια βάςθ δεδομζνων, με ςκοπό τθν 
ανάκτθςθ δεδομζνων, τθν προςκικθ νζων δεδομζνων, τθν τροποποίθςθ δεδομζνων ι τθ διαγραφι 
δεδομζνων από τθ βάςθ. Τα ςυςτιματα διαχείριςθσ βάςεων δεδομζνων ςχεδιάηονται με τρόπο που να 
τουσ επιτρζπει να χειρίηονται τεράςτιουσ όγκουσ πλθροφοριϊν. Η διαχείριςθ των δεδομζνων 
περιλαμβάνει τον οριςμό δομϊν για τθν αποκικευςθ των πλθροφοριϊν , κακϊσ και τθν παροχι 
μθχανιςμϊν που επιτρζπουν τον χειριςμό τουσ. Επιπλζον, ζνα ςφςτθμα διαχείριςθσ βάςεων 
δεδομζνων οφείλει να διαςφαλίηει τόςο τθν ςυνζπεια όςο και τθν αςφάλεια των αποκθκευμζνων 
δεδομζνων.  
 
 
Ρλεονεκτιματα των Συςτθμάτων Βάςεων Δεδομζνων 
 
Τα ςυςτιματα διαχείριςθσ βάςεων δεδομζνων αντιμετωπίηουν μια ςειρά από μειονεκτιματα που 
παρουςιάηει θ αποκικευςθ δεδομζνων ςε ζνα τυπικό ςφςτθμα αρχείων. Μερικά από αυτά τα 
μειονεκτιματα είναι θ επαναλθπτικότθτα θ απομόνωςθ και θ αςυνζπεια των δεδομζνων, θ δυςκολία 
ςτθν πρόςβαςθ των δεδομζνων,  κακϊσ και προβλιματα ατομικότθτασ, ταυτόχρονθσ πρόςβαςθσ και 
αςφαλείασ του χειριςμοφ των δεδομζνων. 
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 Ζνα ακόμθ γνϊριςμα των ςυςτθμάτων βάςεων δεδομζνων είναι θ αφαιρετικότητα. Συγκεκριμζνα, οι 
περίπλοκεσ δομζσ δεδομζνων που χρθςιμοποιοφνται για να αναπαριςτοφν τισ αποκθκευμζνεσ 
πλθροφορίεσ αποκρφπτονται εντελϊσ από τον χριςτθ τθσ βάςθσ, μζςω διαφόρων επιπζδων 
αφαιρετικότθτασ, που ςκοπό ζχουν τθν απλοποίθςθ τθσ διαδικαςίασ ςυνδιαλλαγισ του χριςτθ με το 
ςφςτθμα. Σε ζνα ςφςτθμα διαχείριςθσ βάςεων δεδομζνων υπάρχουν τρία επίπεδα αφαιρετικότθτασ: Το 
φυςικό επίπεδο, που περιγράφει λεπτομερϊσ τισ περίπλοκεσ δομζσ δεδομζνων που χρθςιμοποιοφνται 
για τθν αποκικευςθ των δεδομζνων, το λογικό επίπεδο, που περιγράφει ποια δεδομζνα 
αποκθκεφονται ςτθ βάςθ κακϊσ και ποιεσ είναι οι ςχζςεισ μεταξφ τουσ, και το επίπεδο προβολήσ που 
περιλαμβάνει ζνα μζροσ μόνο ολόκλθρθσ τθσ βάςθσ δεδομζνων. 
 
Στιγμιότυπα και Σχιματα 
 
Οι βάςεισ δεδομζνων αλλάηουν με τθν πάροδο του χρόνου, ειςάγονται νζα δεδομζνα, τροποποιοφνται 
και διαγράφονται παλιά. Το ςφνολο των πλθροφοριϊν που περιζχει μια βάςθ δεδομζνων ςε μια 
δεδομζνθ χρονικι ςτιγμι ονομάηεται ςτιγμιότυπο τθσ βάςθσ δεδομζνων. Αντικζτωσ, θ κακολικι 
ςχεδίαςθ τθσ βάςθσ δεδομζνων, που περιγράφει τθ δομι των δεδομζνων που αποκθκεφονται ςε αυτι 
κακϊσ και τισ μεταξφ τουσ ςχζςεισ, ονομάηεται ςχήμα τθσ βάςθσ δεδομζνων. Είναι προφανζσ ότι μια 
αλλαγι ςτα περιεχόμενα τθσ βάςθσ (πχ θ ειςαγωγι ενόσ νζου ςτοιχείου, ι θ τροποποίθςθ μιασ 
αποκθκευμζνθσ τιμισ) επθρεάηει το τρζχον ςτιγμιότυπο τθσ βάςθσ, όχι όμωσ και το ςχιμα τθσ, το 
οποίο παραμζνει αναλλοίωτο. 
 
Σχεςιακό Μοντζλο Δεδομζνων – Σχεςιακζσ Βάςεισ Δεδομζνων 
 
Το πιο ςυνθκιςμζνο μοντζλο δεδομζνων που χρθςιμοποιείται ευρφτατα ςτα ςφγχρονα ςυςτιματα 
βάςεων δεδομζνων και ίςωσ το καλφτερα κεμελιωμζνο κεωρθτικά, είναι το ςχεςιακό μοντζλο 
δεδομζνων.  
Το μοντζλο αυτό χρθςιμοποιεί ζνα ςφνολο από πίνακεσ που αντιπροςωπεφουν τα δεδομζνα και τισ 
ςχζςεισ μεταξφ τουσ. Οι πίνακεσ είναι γνωςτοί κι ωσ ςχζςεισ (relations). Κάκε ςχζςθ ζχει ζνα ςφνολο 
από ιδιότητεσ (attributes) , που αναπαριςτϊνται από τισ ςτιλεσ του αντίςτοιχου πίνακα. Κάκε ςτιλθ 
του πίνακα ζχει ζνα όνομα, που είναι και το όνομα τθσ αντίςτοιχθσ ιδιότθτασ. Για κάκε ιδιότθτα μιασ 
ςχζςθσ, υπάρχει ζνα αντίςτοιχο πεδίο τιμϊν, επομζνωσ θ αντίςτοιχθ ςτιλεσ παίρνει τιμζσ από αυτό το 
πεδίο ι τθν ειδικι τιμι κενό (null), που υποδεικνφει ότι μια ςυγκεκριμζνθ τιμι είναι άγνωςτθ ι δεν 
υπάρχει. Οι γραμμζσ των πινάκων αποτελοφν τισ εγγραφζσ (records) τθσ βάςθσ δεδομζνων, δθλαδι τα 
δεδομζνα που είναι αποκθκευμζνα ςτθ βάςθ ςε κάποια χρονικι ςτιγμι. Από μακθματικι άποψθ, κάκε 
γραμμι ενόσ αποτελεί μια ν-άδα τιμϊν, δθλαδι μια λίςτα ν τιμϊν, όπου ν το πλικοσ των ςτθλϊν του 
πίνακα.  
Ζνα πολφ ςθμαντικό ηιτθμα ςε μια ςχεςιακι βάςθ δεδομζνων, είναι να μποροφμε να διαφοροποιοφμε 
τισ εγγραφζσ μιασ ςχζςθσ, και πιο ςυγκεκριμζνα να μποροφμε να προςδιορίςουμε μονοςιμαντα μια 
ςυγκεκριμζνθ εγγραφι μιασ ςχζςθσ, με βάςθ τισ τιμζσ των ιδιοτιτων τθσ. Δεν επιτρζπεται δυο 
διαφορετικζσ εγγραφζσ να ζχουν ίδια τιμι ςε όλεσ τισ ιδιότθτεσ. Ζνα υπζρ-κλειδί (superkey) είναι ζνα 
ςφνολο από ιδιότθτεσ μιασ ςχζςθσ, που αν λθφκοφν υπόψθ ςυνολικά, μασ επιτρζπουν να 
προςδιορίςουμε μοναδικά μια εγγραφι αυτισ τθσ ςχζςθσ. Ζνα υπζρ-κλειδί μπορεί να περιζχει πολλζσ 
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ιδιότθτεσ, και φυςικά μια ςχζςθ μπορεί να ζχει πολλά υπζρ-κλειδιά. Ζνα ελάχιςτο υπζρ-κλειδί, δθλαδι 
ζνα ςφνολο ιδιοτιτων που αποτελεί υπζρ-κλειδί μιασ ςχζςθσ, αλλά κανζνα υποςφνολο του δεν 
αποτελεί κι αυτό υπζρ-κλειδί τθσ ςχζςθσ, λζγεται υποψήφιο κλειδί (candidate key) τθσ ςχζςθσ. Μια 
ςχζςθ είναι πικανό να ζχει πολλά υποψιφια κλειδιά. Ο ςχεδιαςτισ τθσ βάςθσ δεδομζνων επιλζγει ζνα 
από τα υποψιφια κλειδιά μιασ ςχζςθσ ωσ το κφριο μζςο διαφοροποίθςθσ τον εγγραφϊν τθσ, δθλαδι 
ωσ το πρωτεφον κλειδί (primary key) τθσ ςχζςθσ. Φυςικά, απαγορεφεται δυο εγγραφζσ να ζχουν ίδια 
τιμι για όλεσ τισ ιδιότθτεσ που ςυνκζτουν το πρωτεφον κλειδί. Η επιλογι του πρωτεφοντοσ κλειδιοφ 
μιασ ςχζςθσ πρζπει να γίνεται με μεγάλθ προςοχι. Οι τιμζσ των ιδιοτιτων του, καλό είναι να μθν 
αλλάηουν ποτζ, ι να αλλάηουν ςπάνια. Για παράδειγμα, ο ΑΦΜ ενόσ πολίτθ είναι μια καλι ιδιότθτα για 
να ςυμμετζχει ςτθ ςυγκρότθςθ ενόσ πρωτεφοντοσ κλειδιοφ, αφοφ κανονικά δεν αλλάηει ποτζ. Αντίκετα, 
το τραπεηικό του υπόλοιπο, το οποίο μπορεί να μεταβάλλεται κακθμερινά, δεν αποτελεί καλι επιλογι.  
Μια ςχζςθ r1 μπορεί να περιλαμβάνει ςτισ ιδιότθτζσ τθσ το πρωτεφον κλειδί k μιασ άλλθσ ςχζςθσ r2 τθσ 
βάςθσ δεδομζνων. Στθν περίπτωςθ αυτι, το k αποτελεί ξζνο κλειδί (foreign key) τθσ r1, θ οποία 
αναφζρεται ςτθν r2. Η ςχζςθ r1 καλείται ςχζςη αναφοράσ και θ r2 καλείται αναφερόμενη ςχζςη του 
ξζνου κλειδιοφ. 
Ιδιαίτερο ενδιαφζρον παρουςιάηουν μια ςειρά από πράξεισ που μποροφν να εκτελεςτοφν επί ι μεταξφ 
των ςχζςεων μιασ ςχεςιακισ βάςθσ δεδομζνων, οι λεγόμενεσ ςχεςιακζσ πράξεισ. Βαςικό 
χαρακτθριςτικό των ςχεςιακϊν πράξεων είναι ότι πάντα δίνουν ωσ αποτζλεςμα μια νζα ςχζςθ. Οι πιο 
ςυνθκιςμζνεσ λειτουργίεσ επί μιασ ςχζςθσ είναι να πάρουμε ζνα υποςφνολο των εγγραφϊν τθσ, 
δθλαδι μια ςχζςθ με τισ ίδιεσ ιδιότθτεσ με τθν αρχικι αλλά λιγότερεσ εγγραφζσ, ι να πάρουμε ζνα 
υποςφνολο των ιδιοτιτων τθσ, δθλαδι μια ςχζςθ με ίδιο πλικοσ εγγραφϊν αλλά μόνο τισ επιλεγμζνεσ 
ιδιότθτεσ. Ρεριςςότερο ενδιαφζρον παρουςιάηουν οι πράξεισ μεταξφ δυο ςχζςεων. Η πράξθ ςφνδεςησ 
(join) ςυνδυάηει ηευγάρια εγγραφϊν ζνα από κάκε ςχζςθ, ςε μια νζα εγγραφι. Η πιο ςυνθκιςμζνθ 
μορφι ςφνδεςθσ είναι θ φυςική ςφνδεςη (natural join), θ οποία αντιςτοιχεί εγγραφζσ οι οποίεσ ζχουν 
ίδια τιμι ςε όλεσ τισ κοινζσ ιδιότθτεσ των δυο ςχζςεων. Τζλοσ, το καρτεςιανό γινόμενο (Cartesian 
product) είναι μια πράξθ που ςυνδζει όλα τα ηεφγθ εγγραφϊν των δφο ςχζςεων, ανεξάρτθτα από τισ 
τιμζσ των ιδιοτιτων τουσ.  
 Ζνα ςυγκεκριμζνο ςφνολο εγγραφϊν που περιζχονται ςε μια ςχζςθ ςε κάποια χρονικι ςτιγμι 
αποτελοφν το τρζχον ςτιγμιότυπο τθσ ςχζςθσ. Για να ορίςουμε το ςχήμα μιασ ςχεςιακισ βάςθσ 
δεδομζνων, αρκεί να παρακζςουμε τισ ςχζςεισ (πίνακεσ) που περιλαμβάνει, τισ ιδιότθτεσ τουσ 
(ονόματα ςτθλϊν), τα πεδία τιμϊν των ιδιοτιτων, κακϊσ και τα κλειδιά και το είδοσ τουσ. 
Τα περιςςότερα ςφγχρονα ςυςτιματα διαχείριςθσ βάςεων δεδομζνων βαςίηονται ςτο ςχεςιακό 
μοντζλο δεδομζνων. Εναλλακτικά μοντζλα δεδομζνων αποτελοφν το μοντζλο οντότθτασ-ςυςχζτιςθσ, το 
αντικειμενοςτραφζσ μοντζλο και το θμιδομθμζνο μοντζλο, ενϊ το δικτυακό και το ιεραρχικό μοντζλο 
κεωροφνται ξεπεραςμζνα.  
 
 
Γλϊςςεσ Βάςεων Δεδομζνων 
 
Ζνα ςφςτθμα διαχείριςθσ βάςεων δεδομζνων παρζχει μια γλϊςςα οριςμοφ δεδομζνων (Data 
Definition Language - DDL) με τθν οποία μπορεί να κακοριςτεί το ςχιμα μιασ βάςθσ δεδομζνων, και 
μια γλϊςςα χειριςμοφ δεδομζνων (Data Manipulation Language-DML) με τθν οποία διατυπϊνονται τα 
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ερωτήματα (queries) και οι ενημερϊςεισ (updates) τθσ βάςθσ δεδομζνων. Συνικωσ, DML και DDL δεν 
αποτελοφν ξεχωριςτζσ γλϊςςεσ, αλλά ςυνιςτϊςεσ μιασ ενιαίασ γλϊςςασ, κάτι που ιςχφει και ςτθν 
περίπτωςθ τθσ ευρφτερα χρθςιμοποιοφμενθσ γλϊςςασ βάςεων δεδομζνων, τθν SQL.  
Με τθ γλϊςςα χειριςμοφ δεδομζνων δίνεται θ δυνατότθτα ςτουσ χριςτεσ τθσ βάςθσ να αποκτοφν 
πρόςβαςθ ςτα δεδομζνα που είναι αποκθκευμζνα ςτθ βάςθ δεδομζνων και να τα χειρίηονται. Ο 
χειριςμόσ των δεδομζνων περιλαμβάνει τθν ανάκλθςθ πλθροφοριϊν από τθ βάςθ, τθν ειςαγωγι νζων 
πλθροφοριϊν ςτθ βάςθ, τθ διαγραφι πλθροφοριϊν από τθ βάςθ και τθν  τροποποίθςθ πλθροφοριϊν 
που βρίςκονται αποκθκευμζνεσ ςτθ βάςθ. Υπάρχουν δυο βαςικοί τφποι DML: Οι διαδικαςτικζσ DML, 
που απαιτοφν από τον χριςτθ να κακορίηει ποια δεδομζνα χρειάηονται αλλά και πωσ αυτά τα 
δεδομζνα να λαμβάνονται, και οι δηλωτικζσ (μη διαδικαςτικζσ) DML, που απαιτοφν από το χριςτθ να 
κακορίςει μόνο ποια δεδομζνα πρζπει να λθφκοφν. Το ςθμαντικότερο μζροσ κάκε DML είναι εκείνο 
που αφορά τθν ανάκλθςθ πλθροφοριϊν από μια βάςθ δεδομζνων. Αυτό πραγματοποιείται με 
προτάςεισ που λζγονται ερωτήματα (queries). Το κομμάτι μιασ DML που αφορά τθν ανάκλθςθ 
πλθροφοριϊν μζςω ερωτθμάτων λζγεται γλϊςςα ερωτημάτων (query language). Οι όροι γλώςςα 
ερωτημάτων και γλώςςα χειριςμοφ δεδομζνων ςυχνά χρθςιμοποιοφνται με τθν ίδια ζννοια, χωρίσ 
ωςτόςο αυτό να είναι τεχνικά ςωςτό. 
Με τθν γλϊςςα οριςμοφ δεδομζνων εκτόσ από το ςχιμα μιασ βάςθσ δεδομζνων μποροφν να 
κακοριςτοφν και κάποια επιπλζον χαρακτθριςτικά των δεδομζνων. Με χριςθ εντολϊν που ανικουν ςε 
ζνα ειδικό μζροσ μιασ DDL, που λζγεται γλϊςςα αποθήκευςησ και οριςμοφ δεδομζνων, κακορίηονται 
θ δομι αποκικευςθσ και οι μζκοδοι πρόςβαςθσ που χρθςιμοποιοφνται από το ςφςτθμα τθσ βάςθσ 
δεδομζνων, λεπτομζρειεσ που φυςικά αποκρφπτονται από τον χριςτθ  του ςυςτιματοσ. Επιπλζον, 
μζςω τθσ DDL κακορίηονται οι περιοριςμοί ςυνζπειασ που πρζπει να ικανοποιοφν τα δεδομζνα τθσ 
βάςθσ και οι οποίοι ελζγχονται μετά από κάκε τροποποίθςθ των περιεχομζνων τθσ. Μερικζσ 
χαρακτθριςτικζσ κατθγορίεσ περιοριςμϊν ςυνζπειασ των δεδομζνων είναι οι ακόλουκεσ: 
 
 Περιοριςμοί πεδίου τιμϊν: Στα πλαίςια του ςχεςιακοφ μοντζλου δεδομζνων, κάκε ιδιότθτα 
πρζπει να ζχει ζνα αντίςτοιχο πεδίο επιτρεπτϊν τιμϊν (πχ ακζραιοι αρικμοί, χαρακτιρεσ, 
ςυμβολοςειρζσ, τφποσ θμερομθνίασ/ϊρασ). Κάκε φορά που ειςάγεται μια νζα εγγραφι ςε ζναν 
πίνακα ςτθ βάςθ δεδομζνων, πρζπει να ελζγχεται κατά πόςο οι τιμζσ τθσ εγγραφισ αυτισ για 
τισ διάφορεσ ςτιλεσ (ιδιότθτεσ) του πίνακα ανικουν ςτα πεδία επιτρεπτϊν τιμϊν των 
αντίςτοιχων ιδιοτιτων. Φυςικά ανάλογοι ζλεγχοι πρζπει να γίνονται όχι μόνο κατά τθν 
ειςαγωγι δεδομζνων ςτθ βάςθ, αλλά και κατά τθν τροποποίθςθ δεδομζνων που ιδθ περιζχει.   
 Περιοριςμοί Ακεραιότητασ αναφορϊν: Εξαςφαλίηουν ότι όλεσ οι τιμζσ μιασ ςτιλθσ ςε ζναν 
πίνακα εμφανίηονται ςε μια ςθμαςιολογικά αντίςτοιχθ ςτιλθ ενόσ άλλου πίνακα τθσ βάςθσ. Για 
παράδειγμα, ςε μια βάςθ δεδομζνων ενόσ εμπορικοφ καταςτιματοσ, υπάρχει ζνασ πίνακασ 
PRODUCTS που αποκθκεφει πλθροφορίεσ για τα προϊόντα του καταςτιματοσ και ζνασ πίνακασ 
SALES που αποκθκεφει πλθροφορίεσ για τισ πωλιςεισ του καταςτιματοσ. Ο πίνακασ PRODUCTS 
ζχει μεταξφ άλλων μία ςτιλθ product_name και ο πίνακασ SALES ζχει μεταξφ άλλων μία ςτιλθ 
sold_product_name. Είναι προφανζσ ότι για να πουλθκεί ζνα προϊόν πρζπει να είναι 
καταχωρθμζνο ςτον κατάλογο του καταςτιματοσ, επομζνωσ κάκε τιμι που είναι 
καταχωρθμζνθ ςτθ ςτιλθ sold_product_name του πίνακα SALES πρζπει να ελζγχεται ότι 
υπάρχει και ςτθ ςτιλθ product_name του πίνακα PRODUCTS. 
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 Διαςφαλίςεισ (assertion): Αποτελοφν γενικζσ ςυνκικεσ που πρζπει πάντα να ικανοποιοφν τα 
περιεχόμενα ςε μια βάςθ δεδομζνων. Εφόςον κακοριςτεί μια διαςφάλιςθ, θ τιρθςθ τθσ 
ελζγχεται ςε κάκε τροποποίθςθ των περιεχομζνων τθσ βάςθσ. 
 Εξουςιοδοτήςεισ (authorization): Είναι πολφ ςυνθκιςμζνθ πρακτικι οι χριςτεσ μιασ βάςθσ 
δεδομζνων να χωρίηονται ςε διαφορετικζσ ομάδεσ, κακεμία από τισ οποίεσ ζχει διαφορετικά 
δικαιϊματα πρόςβαςθσ ςτα δεδομζνα τθσ βάςθσ. Η διαφοροποιιςεισ αυτζσ μεταξφ των 
χρθςτϊν προςδιορίηονται από περιοριςμοφσ όπωσ εξουςιοδότθςθ ανάγνωςθσ, εξουςιοδότθςθ 
ειςαγωγισ, εξουςιοδότθςθ τροποποίθςθσ και εξουςιοδότθςθ διαγραφισ δεδομζνων. Σε κάκε 
χριςτθ τθσ βάςθσ εκχωρείται ζνασ ςυνδυαςμόσ αυτϊν των εξουςιοδοτιςεων. 
 
Ρρζπει να τονιςτεί ιδιαίτερα ότι οι γλϊςςεσ βάςεων δεδομζνων, όπωσ για παράδειγμα θ SQL δεν είναι 
γλϊςςεσ προγραμματιςμοφ εφαρμογϊν. Για τθν ακρίβεια, δεν είναι ιςοδφναμεσ με μια υπολογιςτικι 
μθχανι Turing, που ςθμαίνει ότι υπάρχουν υπολογιςμοί που μποροφν να πραγματοποιθκοφν με μια 
γενικι γλϊςςα προγραμματιςμοφ, όχι όμωσ με μια γλϊςςα όπωσ θ SQL. Στισ εφαρμογζσ που 
χρθςιμοποιοφν βάςεισ δεδομζνων, προγράμματα εφαρμογϊν γραμμζνα ςε μια γλϊςςα 
προγραμματιςμοφ υψθλοφ επιπζδου, όπωσ θ Java, θ PHP, θ Python και θ C++, χρθςιμοποιοφν 
ενςωματωμζνεσ εντολζσ ςε μια γλϊςςα όπωσ θ SQL ϊςτε να αλλθλεπιδράςουν με τθ βάςθ δεδομζνων.    
 
Η γλϊςςα ερωτθμάτων SQL 
 
Η γλϊςςα SQL (Structured Query Language) αποτελεί τθν ευρφτερα χρθςιμοποιοφμενθ γλϊςςα 
ερωτθμάτων ςτα ςφγχρονα ςυςτιματα διαχείριςθσ βάςεων δεδομζνων. Αναπτφχκθκε ςτισ αρχζσ τθσ 
δεκαετίασ του ’70 από τθν ΙΒΜ, ενϊ από το 1986 και μετά, το American National Standards Institute 
(ANSI) και το International Organization for Standardization (ISO) δθμοςιεφουν τυποποιιςεισ τθσ 
γλϊςςασ, που παίρνουν το όνομα τουσ από το ζτοσ τθσ δθμοςίευςθσ τουσ (SQL-86, SQL-89, SQL-99, 
SQL-2006 κτλ). H SQL αποτελείται από δυο κφρια μζρθ:  
 
 DML (Data Manipulation Language – Γλϊςςα Χειριςμοφ Δεδομζνων) 
Το κομμάτι αυτό δίνει τθ δυνατότθτα ςφνταξθσ ερωτθμάτων (queries) για τθν ανάκτθςθ 
ςυγκεκριμζνων εγγραφϊν τθσ βάςθσ δεδομζνων, ειςαγωγι ι διαγραφι εγγραφϊν από τθ βάςθ και 
τθν τροποποίθςθ εγγραφϊν τθσ βάςθσ. 
 
 
 DDL (Data Definition Language – Γλϊςςα Οριςμοφ Δεδομζνων) 
Το κομμάτι αυτό τθσ SQL παρζχει τθ δυνατότθτα οριςμοφ, τροποποίθςθσ και διαγραφισ  
ςχεςιακϊν ςχθμάτων. Επιπλζον, περιλαμβάνει εντολζσ για τον κακοριςμό περιοριςμϊν 
ακεραιότθτασ, τον οριςμό προβολϊν μιασ βάςθσ δεδομζνων, τον ζλεγχο ςυναλλαγϊν και τον 
κακοριςμό δικαιωμάτων ςε ςχζςεισ και προβολζσ μιασ βάςθσ δεδομζνων. Τζλοσ, παρζχει τισ 
δυνατότθτεσ τθσ ενςωματωμζνθσ και τθσ δυναμικισ SQL, που είναι οι δυο τρόποι χριςθσ τθσ SQL 
μζςω μιασ γενικισ γλϊςςασ προγραμματιςμοφ. 
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Ραρακάτω, για λόγουσ πλθρότθτασ, παρουςιάηεται ςυνοπτικά θ ςφνταξθ των πιο βαςικϊν εντολϊν τθσ 
γλϊςςασ SQL.  
 
 
 
Οριςμόσ Σχζςθσ 
 
create table relation 
(Atr1 Type1, Atr2 Type2, …, AtrN TypeN, 
<integrity constraint 1>,…, < integrity constraint Κ>); 
 
Με μια εντολι αυτισ τθσ μορφισ ορίηεται μια ςχζςθ με όνομα relation, θ οποία ζχει Ν τω πλικοσ 
ιδιότθτεσ και Κ τω πλικοσ  περιοριςμοφσ ακεραιότθτασ. Για κάκε ιδιότθτα (attribute) ορίηεται  το όνομα 
και ο τφποσ του, επομζνωσ και το πεδίο τιμϊν τθσ. Οριςμζνοι βαςικοί τφποι είναι:  
 char(n): Συμβολοςειρά ςτακεροφ μικουσ n χαρακτιρων 
 varchar(n): Συμβολοςειρά μεταβλθτοφ μικουσ ζωσ n χαρακτιρων 
 integer: Ακζραιοσ αρικμόσ 
 numeric(a,b): Αρικμόσ ςτακερισ υποδιαςτολισ με a ψθφία (ςυν ζνα πρόςθμο), με τα b από αυτά 
να είναι δεξιά τθσ υποδιαςτολισ. 
 float(n): Αρικμόσ κινθτισ υποδιαςτολισ με ακρίβεια τουλάχιςτον n ψθφία. 
 date: Μια θμερομθνία, που περιλαμβάνει ζτοσ, μινα και μζρα του μινα. 
 time: Μια χρονικι ςτιγμι εκφραςμζνθ ςε ϊρεσ, λεπτά και δευτερόλεπτα. 
 timestamp: Ζνασ ςυνδυαςμόσ date και time. 
 
Επιπλζον, θ SQL υποςτθρίηει διάφορουσ περιοριςμοφσ ακεραιότθτασ, με πιο ςθμαντικοφσ τουσ 
παρακάτω: 
 primary key(a1,a2,…,ak): Ορίηει τον ςυνδυαςμό των ιδιοτιτων a1,…,ak ωσ πρωτεφον κλειδί τθσ 
ςχζςθσ. Εξοριςμοφ, οι ιδιότθτεσ a1,…,ak πρζπει να είναι not null και unique. 
 foreign key(a1,a2,…,ak) references r: Ορίηει τον ςυνδυαςμό των ιδιοτιτων a1,…,ak ωσ ξζνο κλειδί 
τθσ ςχζςθσ με αναφερόμενθ ςχζςθ τθν r.   
 not null: Απαγορεφει θ ιδιότθτα αυτι να παίρνει κενι τιμι. 
 
 
Ειςαγωγι/Διαγραφι εγγραφϊν από Σχζςθ 
 
insert into relation values (v1,v2,…vN); 
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Μια εντολι ςαν κι αυτι ειςάγει ςτθ ςχζςθ relation μια εγγραφι με τισ τιμζσ v1,…,vN για τισ αντίςτοιχεσ 
ιδιότθτεσ, με τθ ςειρά που αναγράφονται.  
  
delete from relation ; 
 
Μια εντολι ςαν κι αυτι διαγράφει όλεσ τισ εγγραφζσ τθσ ςχζςθσ relation. 
 
Τροποποίθςθ Σχιματοσ 
 
drop table relation; 
 
Μια εντολι ςαν κι αυτι διαγράφει εντελϊσ τθ ςχζςθ relation από το ςχιμα τθσ βάςθσ και μαηί, όπωσ 
είναι φυςικό, όλεσ τισ εγγραφζσ τθσ. 
 
alter table relation add attribute type; 
 
Μια εντολι ςαν κι αυτι προςκζτει ςτο ςχιμα τθσ ςχζςθσ relation τθν ιδιότθτα attribute που είναι 
τφπου type. 
 
alter table relation delete attribute; 
 
Μια εντολι ςαν κι αυτι διαγράφει από το ςχιμα τθσ ςχζςθσ relation τθν ιδιότθτα attribute. 
 
Βαςικι Δομι Ερωτθμάτων 
 
select atr1 ,…, atrN 
from relation; 
 
Ζνα ερϊτθμα ςαν το παραπάνω, επιςτρζφει ζναν πίνακα που περιζχει όλεσ τισ γραμμζσ τθσ ςχζςθσ 
relation, μόνο όμωσ τισ ςτήλεσ που αναφζρονται ρητά, δηλαδή τισ ςτήλεσ που αντιςτοιχοφν ςτισ 
ιδιότητεσ atr1 ,…, atrN. Για παράδειγμα, από ζναν πίνακα με πλθροφορίεσ ςχετικά με τουσ πελάτεσ 
ενόσ καταςτιματοσ, κα μποροφςαμε με ζνα ερϊτθμα αυτισ τθσ μορφισ να ανακτιςουμε τα επίκετα 
και τισ διευκφνςεισ όλων των πελατϊν. 
 
select atr1 ,…, atrN 
from relation; 
where conditions; 
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Ζνα ερϊτθμα ςαν το παραπάνω, επιςτρζφει ζναν πίνακα που περιζχει μόνο τισ ςτιλεσ τθσ ςχζςθσ 
relation που αντιςτοιχοφν ςτισ ιδιότθτεσ atr1 ,…, atrN, και μόνο τισ γραμμζσ για τισ οποίεσ ικανοποιείται 
το κατθγόρθμα conditions, το οποίο είναι μια λογικι ςυνκικθ που ορίηει περιοριςμοφσ ςτισ εγγραφζσ 
που κα ανακτθκοφν. . Για παράδειγμα, από ζναν πίνακα με πλθροφορίεσ ςχετικά με τουσ πελάτεσ ενόσ 
καταςτιματοσ, με ζνα ερϊτθμα αυτισ τθσ μορφισ κα μποροφςαμε να ανακτιςουμε τα email όςων 
πελατϊν ζχουν πραγματοποιιςει αγορζσ τουλάχιςτον 1000€ και μόνο με χριςθ πιςτωτικισ κάρτασ. 
 
 
 
select atrΑ1 ,…, atrΑn, atrB1, …, atrBm 
from relationA, relationB; 
where conditions; 
 
Η παραπάνω μορφι ερωτιματοσ είναι ςαφϊσ πιο χριςιμθ από τισ προθγοφμενεσ, αλλά και πολφ πιο 
απαιτθτικι υπολογιςτικά. Ζνα ερϊτθμα ςαν κι αυτό, ςυνδυάηει τισ εγγραφζσ των ςχζςεων relationA και 
relationB ανά δφο, κρατϊντασ μόνο τα ηεφγθ εγγραφϊν για τα οποία είναι αλθκζσ το κατθγόρθμα 
conditions. Από τθν προκφπτουςα ςχζςθ, παίρνουμε ςαν αποτζλεςμα του ερωτιματοσ μόνο τισ 
ηθτοφμενεσ ςτιλεσ atrΑ1 ,…, atrΑn από τθν ςχζςθ relationA και atrB1, …, atrBm από τθν ςχζςθ 
relationΒ. Ερωτιματα αυτισ τθσ μορφισ ςυνδυάηουν πλθροφορίεσ διαφορετικϊν ςχζςεων, παρζχοντασ 
περιςςότερεσ δυνατότθτεσ ςτον χριςτθ τθσ βάςθσ δεδομζνων. Για παράδειγμα, από ζναν πίνακα με 
πλθροφορίεσ ςχετικά με τουσ πελάτεσ ενόσ καταςτιματοσ και ζναν δεφτερο πίνακα ςχετικά με τισ 
πωλιςεισ που ζχει καταγράψει το κατάςτθμα, ζνα ερϊτθμα ςαν κι αυτό κα ςυνδυάςει κάκε πελάτθ 
από τον πρϊτο πίνακα με τισ πωλιςεισ ςτισ οποίεσ αυτόσ ιταν ο αγοραςτισ από τον δεφτερο πίνακα 
και από τθν προκφπτουςα ςχζςθ κα μποροφςε να επιςτρζψει πλθροφορίεσ όπωσ το ΑΦΜ του πελάτθ 
και πλθρωτζο ποςό τθσ πϊλθςθσ. Αυτι θ διαδικαςία ςυνζνωςθσ των εγγραφϊν δφο ςχζςεων που 
ζχουν ίδιεσ τιμζσ ςτισ κοινζσ ιδιότθτεσ των δυο ςχζςεων, λζγεται φυςικόσ ςφνδεςμοσ (natural join). 
 
 
Αποκικευςθ και Επεξεργαςία Δεδομζνων - Λειτουργικζσ Συνιςτϊςεσ Συςτθμάτων Διαχείριςθσ Βάςεων 
Δεδομζνων 
 
Ζνα ςφςτθμα διαχείριςθσ βάςεων δεδομζνων περιλαμβάνει δυο κφρια λειτουργικά ςυςτατικά. Το 
πρϊτο είναι ο διαχειριςτήσ αποθήκευςησ και το δεφτερο ο επεξεργαςτήσ ερωτημάτων. Ο διαχειριςτισ 
αποκικευςθσ είναι ιδιαίτερα ςθμαντικόσ επειδι οι βάςεισ δεδομζνων απαιτοφν γενικά μεγάλουσ 
χϊρουσ αποκικευςθσ δεδομζνων.  Είναι υπεφκυνοσ για τθν αλλθλεπίδραςθ του ςυςτιματοσ 
διαχείριςθσ βάςεων δεδομζνων με το ςφςτθμα αρχείων όπου είναι αποκθκευμζνα τα ακατζργαςτα 
δεδομζνα, μεταφράηοντασ τισ DML προτάςεισ ςε εντολζσ χαμθλοφ επιπζδου του ςυςτιματοσ αρχείων. 
Συνεπϊσ, ο διαχειριςτισ αποκικευςθσ είναι υπεφκυνοσ για τθν αποκικευςθ, τθν ανάκτθςθ και τισ 
ενθμερϊςεισ των δεδομζνων που βρίςκονται ςτθ βάςθ δεδομζνων. Ο διαχειριςτισ αποκικευςθσ με τθ 
ςειρά του αποτελείται από τζςςερα διακριτά ςυςτατικά: Τον διαχειριςτή εξουςιοδότηςησ και 
ακεραιότητασ, που διαςφαλίηει τθν ικανοποίθςθ των περιοριςμϊν ακεραιότθτασ και ελζγχει τθ 
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δυνατότθτα πρόςβαςθσ των χρθςτϊν ςτα δεδομζνα τθσ βάςθσ, τον διαχειριςτή ςυναλλαγϊν, που 
ελζγχει τθν ομαλι εκτζλεςθ ταυτόχρονων ςυναλλαγϊν με τθ βάςθ και τθ διατιρθςθ τθσ ςυνζπειασ των 
δεδομζνων τθσ, τον διαχειριςτή αρχείων, που διαχειρίηεται τον αποκθκευτικό χϊρο και τισ δομζσ 
δεδομζνων που χρθςιμοποιοφνται για τθν αποκικευςθ των δεδομζνων ςτον δίςκο, και τον διαχειριςτή 
δεςμευμζνησ μνήμησ (buffer), ο οποίοσ μεταφζρει δεδομζνα από τον δίςκο ςτθν κφρια μνιμθ και τθ 
μνιμθ cache, επιτρζποντασ ςτθ βάςθ να χειρίηεται μεγζκθ δεδομζνων που υπερβαίνουν ςυντριπτικά το 
μζγεκοσ τθσ κφριασ μνιμθσ. Ο διαχειριςτισ αποκικευςθσ χειρίηεται διάφορεσ δομζσ δεδομζνων για να 
επιτελζςει τισ λειτουργίεσ του. Μεταξφ αυτϊν χειρίηεται αρχεία δεδομζνων, όπου αποκθκεφονται τα 
δεδομζνα τθσ βάςθσ, λεξικά δεδομζνων, που διατθροφν μεταδεδομζνα για το ςχιμα και γενικότερα τθ 
δομι τθσ βάςθσ, και ευρετήρια, που παρζχουν μθχανιςμοφσ γριγορθσ πρόςβαςθσ ςε δεδομζνα τθσ 
βάςθσ. Από τθ μεριά του ο επεξεργαςτισ ερωτθμάτων αποτελείται από τρία επί μζρουσ λειτουργικά 
ςτοιχεία: Τον διερμηνζα DDL, που ερμθνεφει τισ DLL προτάςεισ και καταγράφει τουσ οριςμοφσ ςτο 
λεξικό δεδομζνων, τον μεταγλωττιςτή DML, ο οποίοσ μεταφράηει τισ DML προτάςεισ από τθ γλϊςςα 
διατφπωςθσ ερωτθμάτων ςε εντολζσ χαμθλοφ επιπζδου και εκτελεί βελτιςτοποίθςθ ερωτθμάτων, και 
τθν μηχανή αξιολόγηςησ ερωτημάτων, που εκτελεί τισ εντολζσ που παράγει ο μεταγλωττιςτισ DML.  
 
 
Συναλλαγζσ  
Κατά τθν επεξεργαςία των περιεχομζνων μιασ βάςθσ δεδομζνων, είναι ςφνθκεσ φαινόμενο ζνα ςφνολο 
από λειτουργίεσ να ςυνκζτουν μια ενιαία λογικι μονάδα εργαςίασ. Ζνα τζτοιο ςφνολο λειτουργιϊν 
ονομάηεται ςυναλλαγή (transaction). Με άλλα λόγια, μια ςυναλλαγι είναι μια μονάδα εκτζλεςθσ ενόσ 
προγράμματοσ που προςπελαφνει και πικανϊσ τροποποιεί δεδομζνα ςε μια βάςθ δεδομζνων.  
Οι ςυναλλαγζσ αποτελοφν ζναν δομθμζνο τρόπο αλλθλεπίδραςθσ με μια βάςθ δεδομζνων. Σε ζνα 
ςωςτά ςχεδιαςμζνο ςφςτθμα διαχείριςθσ βάςεων δεδομζνων, οι ςυναλλαγζσ ζχουν κάποιεσ πολφ 
ςθμαντικζσ ιδιότθτεσ: 
 Ατομικότητα (Atomicity): Μια ςυναλλαγι είτε πραγματοποιείται ολόκλθρθ είτε δεν 
πραγματοποιείται κακόλου. Ο χριςτθσ τθσ βάςθσ δεδομζνων  αντιλαμβάνεται μια ςυναλλαγι 
ωσ μια ενιαία λειτουργία, ωςτόςο μια αυτι μπορεί να περιλαμβάνει περιςςότερεσ επιμζρουσ 
λειτουργίεσ. Οι λειτουργίεσ που ςυνκζτουν μια ςυναλλαγι επιτρζπεται να εκτελεςτοφν είτε 
όλεσ μαηί είτε καμία.  
 ΢υνζπεια (Consistency): Η εκτζλεςθ μιασ ςυναλλαγισ, και χωρίσ να λαμβάνεται υπόψθ 
οποιαδιποτε άλλθ, διατθρεί πάντα τθ ςυνζπεια των δεδομζνων που είναι αποκθκευμζνα ςτθ 
βάςθ δεδομζνων. 
 Απομόνωςη (Isolation): Ραρά το γεγονόσ ότι ενδζχεται να εκτελοφνται ταυτόχρονα πολλζσ 
ςυναλλαγζσ, κάκε ςυναλλαγι ‘αγνοεί’ τθν παρουςία των υπολοίπων, και εκτελείται ςαν να 
ιταν θ μοναδικι. 
 Ανθεκτικότητα (Durability): Μετά τθν ολοκλιρωςθ (commit) μιασ ςυναλλαγισ, οι αλλαγζσ που 
πραγματοποιεί ςτθ βάςθ δεδομζνων διατθροφνται, ακόμα κι αν το ςφςτθμα παρουςιάςει 
πρόβλθμα. 
Οι παραπάνω ιδιότθτεσ ςυνικωσ ονομάηονται ιδιότητεσ ACID,από το ακρωνφμιο των τεςςάρων όρων 
ςτα αγγλικά. Η εξαςφάλιςθ τθσ ιδιότθτασ τθσ ςυνζπειασ, όταν αναφερόμαςτε ςε μεμονωμζνεσ 
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ςυναλλαγζσ, αποτελεί ευκφνθ του προγραμματιςτι που κωδικοποιεί τθ ςυναλλαγι. Αντίκετα, θ 
διατιρθςθ των ιδιοτιτων τθσ απομόνωςθσ, τθσ ανκεκτικότθτασ και τθσ ατομικότθτασ, αλλά και τθσ 
ςυνζπειασ ςτθν περίπτωςθ ταυτόχρονων ςυναλλαγϊν, αποτελοφν ευκφνθ ενόσ δομικοφ ςυςτατικοφ 
των ςυςτθμάτων διαχείριςθσ βάςεων δεδομζνων, που ονομάηεται διαχειριςτήσ ςυναλλαγϊν 
(transaction manager).  Ο διαχειριςτισ ςυναλλαγϊν με τθ ςειρά του ζχει δυο λειτουργικζσ ςυνιςτϊςεσ: 
Τον διαχειριςτή αποκατάςταςησ (recovery manager) και τον διαχειριςτή ελζγχου ςυγχρονιςμοφ. Ο 
διαχειριςτισ αποκατάςταςθσ είναι υπεφκυνοσ για τθ διατιρθςθ των ιδιοτιτων ACID ςε περίπτωςθ 
απροςδόκθτων διακοπϊν τθσ λειτουργίασ του ςυςτιματοσ διαχείριςθσ βάςεων δεδομζνων. Ο 
διαχειριςτισ ελζγχου ςυγχρονιςμοφ είναι υπεφκυνοσ για τθ διατιρθςθ τθσ ςυνζπειασ ςτθν περίπτωςθ 
που εκτελοφνται πολλζσ ςυναλλαγζσ ταυτόχρονα. 
 
Βιβλιογραφία – Ραραπομπζσ 
- Database System Concepts (6th ed) - Silberschatz, Korth, Sudarshan 
- Database Systems-The Complete Book (2nd ed) – Garcia-Molina,Ullman, Widom 
- Database Management Systems (3rd ed) – Ramakrishnan, Gehrke 
- MySQL 5.6 Reference Manual  
(http://dev.mysql.com/doc/refman/5.6/en/) 
- SQL Tutorial του εκπαιδευτικοφ ιςτοτόπου TutorialsPoint 
(http://www.tutorialspoint.com/sql/index.htm)    
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ΚΕΦΑΛΑΙΟ 2: CLOUD COMPUTING ΚΑΙ ΒΑΣΕΙΣ ΔΕΔΟΜΕΝΩΝ 
 
Ειςαγωγι 
Το cloud computing είναι μια νζα τεχνολογία που αναμφίβολα οδθγεί τισ εξελίξεισ ςτθν επιςτιμθ των 
υπολογιςτϊν και τθν αγορά των νζων τεχνολογιϊν. Ρρόκειται για μια τεχνολογία με τεράςτιο εφροσ 
εφαρμογϊν, που  ζχει αλλάξει ραγδαία τον τρόπο με τον οποίο οι άνκρωποι χρθςιμοποιοφν 
δθμοφιλείσ εφαρμογζσ τθσ επιςτιμθσ των υπολογιςτϊν. Κλαςςικζσ αρχιτεκτονικζσ υπολογιςτικϊν 
ςυςτθμάτων, μζρα με τθ μζρα αντικακιςτϊνται από νζεσ, που βαςίηονται ςτο cloud computing. 
Ταυτόχρονα, οικονομικοί κολοςςοί που δραςτθριοποιοφνται ςτον τομζα τθσ τεχνολογίασ, 
προςαρμόηουν τα προϊόντα και τισ υπθρεςίεσ τουσ, ϊςτε να αξιοποιιςουν τισ ολοζνα αυξανόμενεσ 
δυνατότθτεσ που παρζχει το cloud computing. 
Κεντρικι ιδζα του cloud computing είναι να παρζχει ςτουσ χρήςτεσ του τη δυνατότητα να 
χρηςιμοποιοφν hardware και software που βρίςκεται ςε απομακρυςμζνεσ γεωγραφικζσ τοποθεςίεσ, 
αξιοποιϊντασ υπάρχουςεσ δικτυακζσ υποδομζσ, όπωσ του δθμόςιου διαδικτφου, αλλά και ιδιωτικϊν 
δικτφων WAN, LAN και VPN. Μζςω των παραπάνω δικτυακϊν υποδομϊν το cloud computing παρζχει 
τθ δυνατότθτα πρόςβαςθσ ςε απομακρυςμζνα δεδομζνα και εφαρμογζσ.  Ρολλζσ δθμοφιλείσ 
εφαρμογζσ, όπωσ το θλεκτρονικό ταχυδρομείο, τα κζντρα αποκικευςθσ δεδομζνων και ο 
διαμοιραςμόσ αρχείων, εκτελοφνται ςε αρχιτεκτονικζσ cloud computing. Βαςικό κζρδοσ από τθν 
επιλογι αυτι, αποτελεί το γεγονόσ ότι μια εφαρμογι που φιλοξενείται ςε μια αρχιτεκτονικι cloud είναι 
ανεξάρτθτθ του υλικοφ που χρθςιμοποιεί ο χριςτθσ (platform independent), αφοφ δεν απαιτείται 
τοπικι εγκατάςταςθ.  
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Οριςμζνα πλεονεκτιματα τθσ χριςθσ τθσ τεχνολογίασ cloud είναι τα ακόλουκα: 
 Η πρόςβαςθ ςτουσ υπολογιςτικοφσ πόρουσ του cloud δεν απαιτεί οποιουδιποτε είδουσ 
διεπαφι με τον πάροχο υπθρεςιϊν cloud και μπορεί να πραγματοποιθκεί ανά πάςα ςτιγμι. Οι 
υπθρεςίεσ cloud είναι on demand self-service.  
 Δίνεται θ δυνατότθτα διαμοιραςμοφ υπολογιςτικϊν πόρων από μεγάλο πλικοσ χρθςτϊν 
(resources sharing) 
 Δεν απαιτείται θ εγκατάςταςθ λογιςμικοφ τοπικά ςτα ςυςτιματα των τελικϊν χρθςτϊν 
 Δίνεται θ δυνατότθτα χριςθσ online εργαλείων ανάπτυξθσ λογιςμικοφ  
 Οι υπολογιςτικοί πόροι παρζχονται αξιοποιϊντασ ςυμβατικζσ τεχνολογίεσ δικτφωςθσ, κάτι που 
κακιςτά τθν δυνατότθτα χριςθσ τουσ ανεξάρτθτθ του ςυςτιματοσ του τελικοφ χριςτθ 
(platform independence) 
 Το cloud computing παρζχει μθχανιςμοφσ εξιςορρόπθςθσ του υπολογιςτικοφ φορτίου (load 
balancing), μεγιςτοποίθςθσ τθσ αξιοποίθςθσ των υπολογιςτικϊν πόρων (utilization 
maximization) και βελτίωςθσ τθσ ςχζςθσ κόςτουσ-αποτελεςματικότθτασ (cost-effectiveness 
ratio) που το κακιςτοφν ιδιαίτερα αξιόπιςτο και αποτελεςματικό. 
 
Τα παραπάνω οφζλθ τθσ χριςθσ cloud computing είναι αναμφιςβιτθτα, ωςτόςο όπωσ κάκε 
μεγάλθ τεχνολογικι εξζλιξθ, θ χριςθ του cloud computing μπορεί να επιφζρει και κάποια 
προβλιματα. Οριςμζνοι κίνδυνοι  τθσ χριςθσ του cloud computing είναι οι εξισ: 
 Αςφάλεια και Ιδιωτικότητα: Ρρόκειται για το πιο ςκοτεινό ςθμείο αναφορικά με το cloud 
computing. Η διαχείριςθ δεδομζνων και υποδομϊν επαφίεται ςε κάποιο τρίτο μζροσ (third 
party), που ςθμαίνει ότι οι χριςτεσ των υπθρεςιϊν cloud πρζπει να ςυμβιβαςτοφν με τθν 
ιδζα ότι τα δεδομζνα τουσ, μεταξφ των οποίων και  ευαίςκθτα προςωπικά δεδομζνα, 
βρίςκονται ςτθν ευχζρεια του παρόχου υπθρεςιϊν cloud.  Επιπλζον, τα δεδομζνα των 
χρθςτϊν είναι εκτεκειμζνα ςε διαφόρων τφπων θλεκτρονικζσ επικζςεισ κακόβουλων 
χρθςτϊν του cloud.Εκτόσ του κινδφνου για τουσ χριςτεσ, ελλοχεφει μεγάλοσ κίνδυνοσ και 
για τισ εταιρίεσ παροχισ υπθρεςιϊν cloud, αφοφ κάκε ζνδειξθ παραβίαςθσ των 
μθχανιςμϊν αςφαλείασ τουσ μπορεί να ζχει καταςτροφικά αποτελζςματα για τθν εικόνα 
και τθν αξιοπιςτία τουσ. 
 Δυςκολία αλλαγήσ παρόχου υπηρεςιϊν cloud: Η μετάβαςθ από ζναν πάροχο υπθρεςιϊν 
cloud ςε  κάποιον άλλο δεν είναι πάντα εφκολθ υπόκεςθ. Μάλιςτα ςε ςυγκεκριμζνεσ 
εφαρμογζσ είναι εντελϊσ ανζφικτθ. Αυτό δθμιουργεί μια ανεπικφμθτθ ςχζςθ εξάρτθςθσ 
μεταξφ χρθςτϊν και παρόχων υπθρεςιϊν cloud computing, που μπορεί να καταλιξει να 
είναι προβλθματικι, ελλείψει εναλλακτικϊν επιλογϊν από τθ μεριά του χριςτθ. 
 Απομόνωςη: Ππωσ κάκε τεχνολογία που ςτθρίηεται ςε δικτυακζσ υποδομζσ, ζτςι και το 
cloud computing κρφβει τον κίνδυνο τθσ απομόνωςθσ μζρουσ των διακζςιμων 
υπολογιςτικϊν πόρων από τουσ χριςτεσ, ςε περιπτϊςεισ προβλθμάτων δικτφωςθσ. Αν για 
παράδειγμα ζνασ storage server μείνει offline λόγω προβλιματοσ ςτο δίκτυο που τον 
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ςυνδζει ςτο cloud, τα αρχεία που περιζχει δεν είναι προςβάςιμα από τουσ χριςτεσ του 
cloud για όςο χρόνο το πρόβλθμα παραμζνει. 
 Αδυναμία Διαγραφήσ Δεδομζνων: Σε μια αρχιτεκτονικι cloud είναι ςυνικθσ πρακτικι τα 
δεδομζνα να αποκθκεφονται ςε περιςςότερεσ από μια τοποκεςίεσ, κάτι που κακιςτά 
δφςκολθ ι και αδφνατθ τθν οριςτικι διαγραφι τουσ. Αυτό φυςικά αποτελεί μεγάλο 
πρόβλθμα, όταν πρόκειται για ευαίςκθτα προςωπικά δεδομζνα, που κάποιοσ χριςτθσ δεν 
κα ικελα να υπάρχουν εσ αεί ςε κάποιον δθμόςια προςβάςιμο χϊρο αποκικευςθσ. 
 
Το cloud computing βαςίηεται ςε μεγάλο βακμό ςε μια ςειρά από άλλεσ τεχνολογίεσ, τισ οποίεσ 
χρθςιμοποιεί ςτο παραςκινιο. Μερικζσ από αυτζσ τισ τεχνολογίεσ είναι οι εξισ: 
 Virtualization: Με τθν τεχνολογία αυτι επιτυγχάνεται ο αποδοτικόσ διαμοιραςμόσ 
υπολογιςτικϊν πόρων μεταξφ πολλϊν χρθςτϊν. Αποδίδει λογικζσ ονομαςίεσ ςτουσ φυςικοφσ 
υπολογιςτικοφσ πόρουσ και παραχωρεί ςτα προγράμματα χριςτθ που κζλουν να τουσ 
χρθςιμοποιιςουν δείκτεσ που αναφζρονται ςε αυτοφσ.  Με αυτόν τον τρόπο τα προγράμματα 
χρθςτϊν μποροφν  να αποκτοφν πρόςβαςθ ςτουσ υπολογιςτικοφσ πόρουσ αυτόνομα, 
απολαμβάνοντασ ζτςι ζνα κακεςτϊσ εικονικισ αποκλειςτικότθτασ, ωσ προσ τθ χριςθ των 
υπολογιςτικϊν πόρων του cloud. 
 
 
 
 Service-Oriented Architecture (SOA): Με τθν αρχιτεκτονικι αυτι, δίνεται ζμφαςθ ςτθν 
υπθρεςία (service) που παρζχει μια εφαρμογι (application) και διαςφαλίηεται ότι κάκε 
εφαρμογι που φιλοξενείται ςτο cloud κα μπορεί να ανταλλάςει δεδομζνα με εφαρμογζσ-
πελάτεσ (client applications) κάκε τφπου και κάκε προζλευςθσ. 
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 Grid (Distributed) Computing: Σε αυτι τθν αρχιτεκτονικι, υπολογιςτζσ που βρίςκονται ςε 
απομακρυςμζνεσ γεωγραφικά τοποκεςίεσ μεταξφ τουσ, διαςυνδζονται μζςω δικτυακϊν 
υποδομϊν και λειτουργοφν από κοινοφ για να διεκπεραιϊςουν από κοινοφ υπολογιςτικζσ 
εργαςίεσ. Στα του grid computing οι υπολογιςτικζσ εργαςίεσ διαςπϊνται ςε μικρότερεσ 
επιμζρουσ εργαςίεσ που διαμοιράηονται ςτουσ επεξεργαςτικοφσ πυρινεσ του πλζγματοσ. Με 
τον τρόπο αυτό το υπολογιςτικό φορτίο διαμοιράηεται, γίνεται βζλτιςτθ χριςθ τθσ ςυνολικισ 
υπολογιςτικισ ιςχφοσ και θ απόδοςθ του ςυνολικοφ ςυςτιματοσ βελτιϊνεται.  
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Μια τυπικι αρχιτεκτονικι cloud computing περιλαμβάνει πολυάρικμεσ λειτουργικζσ ςυνιςτϊςεσ, οι 
οποίεσ εντάςςονται ςε δυο ευρείεσ κατθγορίεσ: 
 Front End: Το front end αναφζρεται ςτο κομμάτι του cloud computing που 
περιλαμβάνει τισ εφαρμογζσ πελάτθ με τισ οποίεσ ο χριςτθσ αλλθλεπιδρά με το cloud. 
Τυπικό παράδειγμα τζτοιασ εφαρμογισ αποτελοφν οι ςφγχρονοι web browsers και οι 
ιςτοςελίδασ που παρζχουν πρόςβαςθ ςτισ υπθρεςίεσ του cloud. Ουςιαςτικά το front 
end αποτελείται από όλεσ τθσ πφλεσ πρόςβαςθσ των χρθςτϊν ςτισ υπθρεςίεσ του 
cloud. 
 Back End: Το back end αναφζρεται ςτο ίδιο το cloud και περιλαμβάνει όλουσ τουσ 
διακζςιμουσ υπολογιςτικοφσ πόρουσ (virtual machine, data storage, servers, 
applications κτλ).  Το back end είναι επίςθσ υπεφκυνο για τθν παροχι μθχανιςμϊν 
αςφαλείασ, μθχανιςμϊν ελζγχου δικτυακισ ςυμφόρθςθσ, κακϊσ και πρωτοκόλλων 
και middleware επικοινωνίασ για τθν διαςφνδεςθ ςυςκευϊν διαφορετικϊν 
καταςκευαςτϊν και τφπων. 
Η υποδομι μιασ τυπικισ αρχιτεκτονικισ cloud computing αποτελείται από τα εξισ δομικά ςυςτατικά: 
servers, ςυςκευζσ αποθήκευςησ δεδομζνων, δικτυακή υποδομή, λογιςμικό διαχείριςησ cloud , 
λογιςμικό deployment και λογιςμικό virtualization. 
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Μια αρχιτεκτονικι cloud computing πρζπει να διαςφαλίηει τα ακόλουκα ςθμαντικά χαρακτθριςτικά: 
 Διαφάνεια ωσ προσ τουσ διακζςιμουσ πόρουσ 
 Δυνατότητα Κλιμάκωςησ των διατικζμενων λειτουργιϊν 
 Ευφυήσ Επίβλεψη τθσ ροισ των δεδομζνων και του υπολογιςτικοφ φόρτου 
 Αςφάλεια τθσ ιδιωτικότθτασ και των δεδομζνων των χρθςτϊν 
 
 
Αρχιτεκτονικά Μοντζλα και Τεχνολογίεσ Cloud Computing 
 
Τα βαςικά μοντζλα αρχιτεκτονικισ cloud computing είναι τα εξισ:  
1. Μοντζλο Δθμοςίου Cloud (Public Cloud Model) 
2. Μοντζλο Ιδιωτικοφ Cloud (Private Cloud Model) 
3. Υβριδικό μοντζλο Cloud (Hybrid Cloud Model) 
4. Μοντζλο cloud κοινότθτασ (Community Cloud Model) 
 
Public Cloud Model 
Σε αυτό το μοντζλο, οι υπολογιςτικοί πόροι και οι υπθρεςίεσ του cloud είναι προςβάςιμα για κάκε 
ενδιαφερόμενο χριςτθ μζςω διαδικτφου. Ραραδείγματα δθμοςίων cloud αποτελοφν τα clouds 
τεχνολογικϊν κολοςςϊν όπωσ θ Amazon, θ Microsoft και θ Google. 
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Ρλεονεκτιματα: 
 Ανταγωνιςτικό κόςτοσ , λόγω του υψθλοφ βακμοφ διαμοιραςμοφ των διακζςιμων πόρων 
 Αξιοπιςτία, λόγω τθσ παροχισ πολλϊν εναλλακτικϊν επιλογϊν για κάκε υπθρεςία ι 
υπολογιςτικό πόρο 
 Ευελιξία, κακϊσ εφκολα μπορεί να ενςωματωκεί ςε μια άλλθ αρχιτεκτονικι cloud 
 Γεωγραφικι ανεξαρτθςία, αφοφ οι υπολογιςτικοί πόροι και οι υπθρεςίεσ προςπελαφνονται 
μζςω διαδικτφου. 
 Μεγάλθ δυνατότθτα κλιμάκωςθσ, λόγω των δυνατοτιτων που παρζχει το διαδίκτυο. 
Μειονεκτιματα: 
 Κίνδυνοι αςφαλείασ πλθροφοριϊν λόγω τθσ ζκκεςθσ ςε διαδικτυακζσ θλεκτρονικζσ επικζςεισ. 
 Μικρι προςαρμοςτικότθτα ςτισ ςυγκεκριμζνεσ ανάγκεσ κάκε χριςτθ, προσ χάριν τθσ μαηικισ 
εξυπθρζτθςθσ. 
Private Cloud Model 
Σε αυτό το μοντζλο, οι υπολογιςτικοί πόροι και οι υπθρεςίεσ του cloud είναι προςβάςιμα μόνο ςε 
χριςτεσ που δραςτθριοποιοφνται ςτα πλαίςια του οργανιςμό ςτον οποίο ανικει το cloud. Ο 
οργανιςμόσ αυτόσ ζχει υπό τον πλιρθ ζλεγχο του τθ λειτουργία του cloud και των λειτουργιϊν που 
αυτό παρζχει ςτουσ χριςτεσ του. 
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Ρλεονεκτιματα: 
 Διατιρθςθ τθσ ιδιωτικότθτασ και τθσ αςφάλειασ των δεδομζνων, λόγω τθσ απουςίασ 
πρόςβαςθσ ξζνων προσ τον οργανιςμό προςϊπων. 
 Καλφτεροσ ζλεγχοσ τθσ διαχείριςθσ των υπολογιςτικϊν πόρων. 
 Μεγαλφτερθ προςβαςιμότθτα ςτουσ διακζςιμουσ πόρουσ, λόγω του περιοριςμζνου πλικουσ 
χρθςτϊν. 
 Χαμθλότερο κόςτοσ ςυντιρθςθσ και διαχείριςθσ των διακζςιμων πόρων 
 
Μειονεκτιματα: 
 Υψθλό κόςτοσ κατά τθν αρχικι προςαρμογι των υπολογιςτικϊν ςυςτθμάτων ενόσ οργανιςμοφ 
ςτα δεδομζνα του cloud computing. 
 Ρεριοριςμζνθ περιοχι δραςτθριότθτασ, αφοφ θ πρόςβαςθ δεν γίνεται μζςω του δθμόςιου 
διαδικτφου, αλλά είτε μζςω ιδιωτικϊν δικτφων του οργανιςμοφ είτε μζςω ειδικοφ λογιςμικοφ. 
 Ρεριοριςμζνθ δυνατότθτα κλιμάκωςθσ των μεγεκϊν. 
 Απαίτθςθ για εξειδικευμζνο προςωπικό. 
 
 
 
Hybrid Cloud Model 
Το μοντζλο αυτό ζχει διάφορεσ μορφζσ. Σε κάκε περίπτωςθ αποτελεί ζναν ςυνδυαςμό public και 
private cloud, εφαρμόηοντασ πολιτικζσ που προςεγγίηουν περιςςότερο αυτζσ του public cloud, όταν 
πρόκειται για απλζσ υπθρεςίεσ, και πολιτικζσ που προςεγγίηουν περιςςότερο αυτζσ του private cloud, 
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όταν πρόκειται για κρίςιμεσ υπθρεςίεσ, που εμπλζκουν ευαίςκθτα δεδομζνα (κωδικοφσ πρόςβαςθσ, 
ιδιωτικζσ ςυνομιλίεσ, αρικμοφσ πιςτωτικϊν καρτϊν κτλ) 
 
 
Community Cloud Model 
Το μοντζλο αυτό αποτελεί επζκταςθ του private cloud. Στθ περίπτωςθ αυτι, το cloud Βρίςκεται υπό τον 
ζλεγχο μιασ κοινότθτασ οργανιςμϊν, οι οποίοι παρζχουν δικαιϊματα πρόςβαςθσ ςτουσ πόρουσ του 
cloud ςφμφωνα με τα ςυμφζροντα και τισ επιδιϊξεισ τουσ. Το community cloud χρθςιμοποιεί τισ 
υποδομζσ όλων των οργανιςμϊν που ςυναποτελοφν τθν κοινότθτα. Σε πολλζσ περιπτϊςεισ μάλιςτα, θ 
δθμιουργία μιασ ιςχυρισ πλατφόρμασ cloud computing είναι και θ αρχικι αιτία του ςχθματιςμοφ μιασ 
τζτοιασ κοινότθτασ οργανιςμϊν με κοινά ςυμφζροντα. 
 
 
Υποδομι ωσ Υπθρεςία (Infrastructure as a Service - IaaS) 
Το cloud computing, μζςω τθσ τεχνολογίασ IaaS,  παρζχει ςτουσ χριςτεσ πρόςβαςθ ςε κεμελιϊδεισ 
υπολογιςτικοφσ πόρουσ, όπωσ φυςικζσ μθχανζσ, εικονικζσ μθχανζσ και  αποκικεσ δεδομζνων. Το 
μοντζλο IaaS παρζχει επίςθσ χϊρο αποκικευςθσ εικονικϊν μθχανϊν, εικονικά τοπικά δίκτυα (VLANs), 
διευκφνςεισ Ι΢ και πακζτα λογιςμικοφ.  
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Η παροχι όλων των παραπάνω πόρων ςτθρίηεται ςτθν τεχνολογία εικονικοφ εξυπθρετθτι (server 
virtualization). Μζςω αυτισ τθσ τεχνολογίασ, οι χριςτεσ χρθςιμοποιοφν τουσ διακζςιμουσ 
υπολογιςτικοφσ πόρουσ ςαν να τουσ ζχουν κατά αποκλειςτικότθτα, χωρίσ να αντιλαμβάνονται ότι ςτθν 
πραγματικότθτα τουσ μοιράηονται με όλουσ τουσ υπόλοιπουσ χριςτεσ του cloud.  
 
  
Ρλατφόρμα ωσ Υπθρεςία (Platform as a Service - PaaS) 
Το cloud computing, μζςω τθσ τεχνολογίασ PaaS,  παρζχει το κατάλλθλο περιβάλλον χρόνου εκτζλεςθσ 
(runtime environment) για τισ εφαρμογζσ που φιλοξενεί, κακϊσ εργαλεία ανάπτυξθσ λογιςμικοφ 
εφαρμογϊν, μεταξφ των οποίων και απλά point and click εργαλεία που επιτρζπουν ςε χριςτεσ χωρίσ 
ειδικζσ γνϊςεισ να δθμιουργιςουν απλζσ web εφαρμογζσ. Χαρακτθριςτικό παράδειγμα αποτελεί το 
cloud τθσ Google και το ιδιαίτερα διαδεδομζνο Google API.  
 
Λογιςμικό ωσ Υπθρεςία (Software as a Service - SaaS)  
Το cloud computing, μζςω τθσ τεχνολογίασ SaaS,  παρζχει ςτουσ χριςτεσ πρόςβαςθ ςε εφαρμογζσ, τισ 
οποίεσ μποροφν να χρθςιμοποιιςουν απομακρυςμζνα, χωρίσ τοπικι εγκατάςταςθ ςτο ςφςτθμα τουσ. 
Ρρόκειται αναμφιςβιτθτα για ζναν από τουσ βαςικοφσ λόγουσ που θ τεχνολογία του cloud computing 
ζχει γνωρίςει τόςο μεγάλθ επιτυχία και ζχει αποδειχτεί τόςο επιδραςτικι.  
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Ταυτότθτα ωσ Υπθρεςία (Identity as a Service - IaaS) 
Το cloud computing, μζςω τθσ τεχνολογίασ IaaS,  παρζχει ςτουσ χριςτεσ τθ δυνατότθτα να 
διαχειρίηονται με εφκολο και ενιαίο τρόπο, όλεσ εκείνεσ τισ πλθροφορίεσ που τουσ ταυτοποιοφν ωσ 
ψθφιακζσ οντότθτεσ. Γενικότερα, μζςω τθσ τεχνολογίασ αυτισ ορίηονται οι απαραίτθτοι μθχανιςμοί για 
τθν ταυτοποίθςθ των επικοινωνοφντων οντοτιτων του cloud (χρθςτϊν, οργανιςμϊν, παρόχων 
υπθρεςιϊν κτλ)  
Ειδικά για τθν περίπτωςθ τθσ ταυτοποίθςθσ χρθςτϊν, ειδικι αναφορά αξίηει να γίνει ςτθν τεχνολογία 
Single Sign On (SSO), που επιτρζπει ςτουσ χριςτεσ να ζχουν πρόςβαςθ ςτο ςφνολο των ςυςτθμάτων 
που ςυνκζτουν μια αρχιτεκτονικι cloud computing, αν αυτόσ ταυτοποιθκεί από ζναν εξυπθρετθτι 
ταυτοποίθςθσ. 
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Βάςεισ Δεδομζνων Cloud 
 
Μια βάςθ δεδομζνων cloud βρίςκεται αποκθκευμζνθ ςε αποκθκευτικοφσ χϊρουσ ενόσ cloud και είναι 
προςβάςιμθ μζςω αυτοφ. Η τεχνολογία βάςεων δεδομζνων cloud είναι γνωςτι και ωσ Database as a 
Service (DaaS). Μια βάςθ δεδομζνων cloud μπορεί να είναι μια ςυμβατικι βάςθ δεδομζνων, ωςτόςο 
αξιοποιϊντασ τισ υποδομζσ του cloud Ρου τθ φιλοξενεί μπορεί να παρουςιάηει αυξθμζνθ 
προςβαςιμότθτα και απόδοςθ. Ραρόλα αυτά, οι βάςεισ δεδομζνων cloud βαςίηονται ςτα ίδια 
κεωρθτικά εργαλεία (αλγορίκμουσ, δομζσ δεδομζνων, πρωτόκολλα, προδιαγραφζσ) με τισ ςυμβατικζσ 
βάςεισ δεδομζνων και θ μελζτθ τουσ μπορεί να γίνεται παράλλθλα, αφοφ ςε γενικζσ γραμμζσ, τα όποια 
ςυμπεράςματα αφοροφν και τισ δυο περιπτϊςεισ. 
Μια βάςθ δεδομζνων cloud μπορεί να είναι είτε μια παραδοςιακι βάςθ δεδομζνων (πχ MySQL, 
Microsoft SQL Server κτλ) είτε μια βάςθ δεδομζνων ειδικά ςχεδιαςμζνθ για το cloud computing 
(Xeround, Azure κτλ). 
Μια βάςθ δεδομζνων cloud παρουςιάηει κάποια ςαφι πλεονεκτιματα ζναντι μιασ ςυμβατικισ βάςθσ 
δεδομζνων, όπωσ αυξθμζνθ προςβαςιμότθτα, αποδοτικι και αυτοματοποιθμζνθ ανάνθψθ από 
αςτοχίεσ, μεγάλθ δυνατότθτα κλιμάκωςθσ μεγζκουσ με αξιοποίθςθ των υπολογιςτικϊν πόρων του 
cloud και πιο αποκεντρωμζνθ διαχείριςθ.  
Ταυτόχρονα, μια βάςθ δεδομζνων cloud παρουςιάηει και μειονεκτιματα, όπωσ θ ζκκεςθ ςε επικζςεισ 
κακόβουλων χρθςτϊν, θ διαχείριςθ των δεδομζνων από τρίτα μζρθ και ο αποκλειςμόσ από τθν 
πρόςβαςθ ςτα δεδομζνα τθσ ςε χρονικά διαςτιματα που το cloud είναι εκτόσ λειτουργίασ. 
 
Βιβλιογραφία – Ραραπομπζσ 
- Cloud Computing - Software Technology and Architectures – Erl, Mahmood, Puttini 
- Architecting the Cloud: Design Decisions for Cloud Computing Service Models – Kavis 
- Cloud Computing Bible - Sosinsky 
- Cloud Computing Tutorial , του ιςτοτόπου TutorialsPoint  
(http://www.tutorialspoint.com/cloud_computing/index.htm) 
Όλεσ οι εικόνεσ του παρόντοσ κεφαλαίου αποτελοφν πνευματική ιδιοκτηςία του παραπάνω 
ιςτοτόπου. 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
25 
 
ΚΕΦΑΛΑΙΟ 3: TPCDS BENCHMARK 
 
ΕΙΣΑΓΩΓΗ 
 
Ζνα benchmark, είναι ζνα ςφνολο από λειτουργίεσ και προδιαγραφζσ, που χρθςιμεφουν ωσ ςθμείο 
αναφοράσ και ςφγκριςθσ, για τθν εκτίμθςθ τθσ επίδοςθσ και τθσ αποτελεςματικότθτασ πραγματικϊν 
υπολογιςτικϊν ςυςτθμάτων. Το TPC Benchmark DS (TPC-DS) είναι ζνα benchmark εκτίμθςθσ τθσ 
απόδοςθσ ςυςτημάτων υποςτήριξησ αποφάςεων (decision support systems). Συνεπϊσ, αποτελεί ζνα 
πολφ ιςχυρό εργαλείο για επιχειριςεισ που επικυμοφν να αξιοποιιςουν λειτουργικά δεδομζνα 
(operational data), ϊςτε να τα μετατρζψουν ςε επιχειρθματικι πλθροφόρθςθ (business intelligence), 
που φυςικά κα αξιοποιθκεί ςτθ ςυνζχεια για τον βραχυπρόκεςμο και μακροπρόκεςμο επιχειρθματικό 
τουσ προγραμματιςμό. 
Το TPC-DS μοντελοποιεί ζνα ςφνολο από ζννοιεσ που τυγχάνουν ευρείασ εφαρμογισ ςτον τομζα τθσ 
υποςτιριξθσ αποφάςεων, όπωσ τα ερωτιματα ςε βάςεισ δεδομζνων (database queries) και θ 
διατιρθςθ δεδομζνων (data maintenance). Σκοπόσ του TPC-DS είναι να απεικονίςει ςυςτιματα 
υποςτιριξθσ αποφάςεων που μεταξφ άλλων: 
 Εξετάηουν μεγάλουσ όγκουσ δεδομζνων 
 Δίνουν απαντιςεισ ςε πραγματικά προβλιματα των ςφγχρονων επιχειριςεων  
 Εκτελοφν ερωτιματα διαφόρων λειτουργικϊν προδιαγραφϊν και επιπζδων πολυπλοκότθτασ 
(ad-hoc, reporting, iterative, OLAP, data mining) 
 Χαρακτθρίηονται από υψθλό φόρτο CPU και ΙΟ. 
 Συγχρονίηονται περιοδικά με OLTP βάςεισ δεδομζνων μζςω λειτουργιϊν ςυντιρθςθσ βάςεων 
δεδομζνων. 
 
Γενικά, το benchmark μετρά τον ρυκμό διεκπεραίωςθσ ερωτθμάτων (query throughput) και τθν 
αποδοτικότθτα τθσ ςυντιρθςθσ δεδομζνων για ζνα δεδομζνο ςυνδυαςμό υλικοφ, λειτουργικοφ 
ςυςτιματοσ και ςυνόλου ρυκμίςεων του ςυςτιματοσ διαχείριςθσ βάςεων δεδομζνων (DBMS), υπό τθν 
επίδραςθ ενόσ ελεγχόμενου και ςφνκετου υπολογιςτικοφ φορτίου υποςτιριξθσ αποφάςεων 
προερχόμενου από πολλοφσ χριςτεσ.   
 
Το TPC-DS μοντελοποιεί τα δυο βαςικότερα ςυςτατικά κάκε ςυςτιματοσ υποςτιριξθσ αποφάςεων: 
 Ερωτήματα χρηςτϊν, που μετατρζπουν λειτουργικά γεγονότα ςε επιχειρθςιακι πλθροφόρθςθ 
(business intelligence)  
 ΢υντήρηςη δεδομζνων, που δίνει τθ δυνατότθτα ευρφτερθσ αξιοποίθςθσ τουσ 
 
Ο παραπάνω ςυνδυαςμόσ κακορίηει τθν εν γζνει αποτελεςματικότθτα ενόσ ςυςτιματοσ υποςτιριξθσ 
αποφάςεων και το TPC-DS είναι ειδικά ςχεδιαςμζνο ϊςτε να αποδίδει με ακρίβεια κατά πόςο ζνα 
ςφςτθμα ανταποκρίνεται αποδοτικά ςτισ δυο του ςυνιςτϊςεσ.  
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Γενικζσ Οδθγίεσ Υλοποίθςθσ 
Σκοπόσ του TPC-DS είναι να παρζχει ςτισ επιχειριςεισ που κα το χρθςιμοποιιςουν αντικειμενικά 
δεδομζνα απόδοςθσ. Για να επιτευχκεί αυτό, απαιτείται το benchmark Να υλοποιθκεί 
χρθςιμοποιϊντασ ςυςτιματα, προϊόντα και τεχνολογίεσ που: 
 Είναι γενικά διακζςιμα για τουσ χριςτεσ. 
 Είναι κατάλλθλα για το τμιμα τθσ αγοράσ με το οποίο καταπιάνεται ςυγκεκριμζνα το TPC-DS 
(μεταξφ των άλλων TPC benchmarks), δθλαδι τα περιβάλλοντα υποςτιριξθσ αποφάςεων, που 
χαρακτθρίηονται από μεγάλουσ όγκουσ δεδομζνων και υψθλι πολυπλοκότθτα. 
 Θα μποροφςαν να χρθςιμοποιθκοφν, για τθν υλοποίθςθ του benchmark, από ζναν ικανό 
αρικμό χρθςτϊν. 
 
Λαμβάνοντασ υπόψθ τα παραπάνω, θ βάςθ δεδομζνων του TPC-DS πρζπει να υλοποιείται με εμπορικά 
διακζςιμο λογιςμικό για ςυςτιματα διαχείριςθσ βάςεων δεδομζνων και τα ερωτιματα του να 
εκτελοφνται μζςω μιασ διεπαφισ SQL. Γενικά, ςυνίςταται θ χριςθ ‘real world’ εργαλείων για τθν 
υλοποίθςθ του benchmark οφτωσ ϊςτε να είναι όςο γίνεται πιο αξιόπιςτα τα αποτελζςματα. Συνεπϊσ, 
απαγορεφεται θ χριςθ εργαλείων που είναι ειδικά ςχεδιαςμζνα για να βελτιϊνουν τα αποτελζςματα 
του benchmark κακιςτϊντασ τα πλαςματικά. 
 
 
 
Γενικζσ Οδθγίεσ Μετριςεων 
Τα αποτελζςματα του TPC-DS πρζπει να αποτελοφν μια όςο το δυνατό πιο πιςτι αναπαράςταςθ τθσ 
πραγματικισ απόδοςθσ ενόσ ςυςτιματοσ με τα χαρακτθριςτικά που μοντελοποιεί. Συνεπϊσ υπάρχουν 
κάποιεσ ελάχιςτεσ προδιαγραφζσ που οφείλει να πλθροί οποιαδιποτε μζκοδοσ επιλεγεί για τθν 
καταγραφι τουσ. Οι βαςικότερεσ από αυτζσ τισ προδιαγραφζσ είναι: 
 Να αποτελεί μια αποδεκτι πρακτικι ι standard. 
 Να μθν βελτιϊνει κακόλου τα αποτελζςματα. 
 Τα εργαλεία που χρθςιμοποιοφνται, τόςο ςε υλικό όςο και ςε λογιςμικό, να εντάςςονται ςε 
κακιερωμζνα ποιοτικά επίπεδα. 
 Να διαφυλάττει, τθν διακριτικότθτα ςε περίπτωςθ καταγραφισ λειτουργικϊν ανωμαλιϊν, 
ακόμα και αν αυτό δεν περιλαμβάνεται ςτισ απαιτιςεισ του benchmark. 
Η χριςθ πολλϊν και ίςωσ καινοτόμων μεκόδων καταγραφισ των αποτελεςμάτων του benchmark 
ενκαρρφνονται ιδιαίτερα, με τθν προχπόκεςθ ότι ικανοποιοφν τισ παραπάνω προδιαγραφζσ. 
Στο ςθμείο αυτό, κρίνεται ςκόπιμο να γίνουν οριςμζνα ςχόλια ςχετικά με τισ μετριςεισ των 
αποτελεςμάτων του TPC-DS. Αρχικά, δεν ςυνίςταται να ςυγκρίνονται τα αποτελζςματα μιασ 
υλοποίθςθσ του TPC-DS με τα αποτελζςματα οποιουδιποτε άλλου που ανικει ςτθν οικογζνεια των TCP 
benchmarks, παρά το γεγονόσ ότι χρθςιμοποιοφν ςε μεγάλο βακμό κοινι ορολογία και μεκόδουσ. 
Επιπλζον, πρζπει να τονιςτεί ότι παρά το γεγονόσ ότι το TPC-DS μοντελοποιεί αρκετά χαρακτθριςτικά 
των ςυςτθμάτων υποςτιριξθσ αποφάςεων, ςε καμία περίπτωςθ δεν καλφπτει όλα τα επί μζρουσ 
χαρακτθριςτικά που μπορεί να ζχει ζνα τζτοιο ςφςτθμα. Αυτό ςυμβαίνει γιατί ζνα benchmark ζχει 
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γενικά τθν τάςθ να μοντελοποιεί κατθγορίεσ ςυςτθμάτων και όχι μεμονωμζνα ςυςτιματα. Τζλοσ, όπωσ 
ςε κάκε περίπτωςθ υπολογιςτικϊν μετριςεων, τα αποτελζςματα του TPC-DS εξαρτϊνται άμεςα από τα 
χαρακτθριςτικά του ςυςτιματοσ ςτο οποίο διεξάγονται οι μετριςεισ, τα οποία κα πρζπει να 
καταγράφονται και να ςυνοδεφουν τα αποτελζςματα του TPC-DS, ϊςτε να μποροφν αυτά να 
ερμθνευτοφν ορκά.  
 
Επιχειρθματικό περιβάλλον TPC-DS 
Το TPC-DS ζχει χαρακτθριςτικά που του επιτρζπουν να αξιολογεί ζνα μεγάλο εφροσ ςυςτθμάτων, 
διατθρϊντασ παράλλθλα ζνα εξίςου μεγάλο εφροσ δυνατοτιτων υλοποίθςθσ. Ρροκειμζνου να 
διευκολυνκεί θ διαδικαςία εκμάκθςθσ τθσ λειτουργίασ του benchmark από τουσ χριςτεσ, οι ςχεδιαςτζσ 
του ζχουν χρθςιμοποιιςει ζνα τυπικό επιχειρθματικό περιβάλλον (business environment) που 
περιλαμβάνει όλα τα τυπικά χαρακτθριςτικά ενόσ ςυςτιματοσ υποςτιριξθσ αποφάςεων, ωσ ςενάριο 
εφαρμογισ των λειτουργιϊν του benchmark. Αυτό το επιχειρθματικό περιβάλλον αποτελεί κατά κάποιο 
τρόπο ζνα ςθμαςιολογικό υπόβακρο (context), μζςα ςτο οποίο οι διάφορεσ λειτουργίεσ του 
Benchmark αποκτοφν νόθμα και γίνονται πιο εφκολα κατανοθτζσ, ςαν λειτουργίεσ ενόσ πραγματικοφ 
ςυςτιματοσ υποςτιριξθσ αποφάςεων. 
 
Το TPC-DS μοντελοποιεί τισ λειτουργίεσ υποςτιριξθσ αποφάςεων μιασ υποκετικισ επιχείρθςθσ λιανικισ 
διάκεςθσ προϊόντων, και θ βάςθ δεδομζνων του benchmark περιζχει πλθροφορίεσ που αφοροφν μια 
τζτοια επιχείρθςθ, όπωσ για παράδειγμα πλθροφορίεσ ςχετικά με τουσ πελάτεσ, τα προϊόντα και τισ 
αποκικεσ τθσ.  
 
Για να γίνει ακόμα πιο ρεαλιςτικό το επιχειρθματικό περιβάλλον του TPC-DS, θ εμπορικι επιχείρθςθ 
που χρθςιμοποιείται ωσ μοντζλο κεωρείται ότι δραςτθριοποιείται ςε τρείσ διαφορετικοφσ τομείσ: τισ 
αγορζσ από το κατάςτθμα (store sales), τισ αγορζσ καταλόγου (catalog sales) και τισ θλεκτρονικζσ 
αγορζσ (web sales). Συνεπϊσ το TPC-DS είναι ιδανικό για τθ μοντελοποίθςθ οποιαςδιποτε επιχείρθςθσ 
πρζπει να διαχειριςτεί, να πουλιςει και να διανείμει προϊόντα. 
 
Ο ςκοπόσ  τθσ επιλογισ μιασ επιχείρθςθσ λιανικϊν πωλιςεων ωσ επιχειρθματικό περιβάλλον του 
benchmark, είναι τόςο ο χριςτθσ όςο και ο απλόσ αναγνϊςτθσ των αποτελεςμάτων να ζχουν μια 
άμεςθ αίςκθςθ οικειότθτασ και να μποροφν να κατανοιςουν τισ λειτουργίεσ και τα αποτελζςματα του 
benchmark μζςα ςε ζνα εννοιολογικό περιβάλλον που τουσ είναι οικείο. Φυςικά, αυτό δεν ςθμαίνει, ςε 
καμία περίπτωςθ, ότι το TPC-DS δεν μπορεί να χρθςιμοποιθκεί από οποιαδιποτε άλλθ επιχείρθςθ 
αποςκοπεί ςτθ μετατροπι εξωτερικϊν και λειτουργικϊν γεγονότων ςε επιχειρθματικι πλθροφόρθςθ. 
Μάλιςτα, το TCP-DS αφορά επιχειριςεισ που ςτοχεφουν τόςο ςτθ λιψθ βραχυπρόκεςμων αποφάςεων, 
όςο και ςτθν κατάςτρωςθ μακροπρόκεςμων ςχεδίων, πάντα με βάςθ λειτουργικά δεδομζνα που 
ςυλλζγουν και επεξεργάηονται. 
 
Tα λειτουργικά ςυςτατικά του TPC-DS, απεικονίηονται ςτο παρακάτω διάγραμμα. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
28 
 
 
 
Η υποκετικι επιχείρθςθ του TPC-DS, ζχει όλα τα ςυνικθ χαρακτθριςτικά μιασ επιχείρθςθσ λιανικϊν 
πωλιςεων, με ζνα πλικοσ καταςτθμάτων που εκτείνονται ςε εκνικό επίπεδο, ενϊ εκτόσ από το 
ςφςτημα πωλήςεων (sales) τθσ, περιλαμβάνει ζνα ςφςτημα προϊθηςησ (promotion) και ζνα ςφςτθμα 
απογραφήσ (inventory). Μερικά τυπικά παραδείγματα δραςτθριοτιτων που διεκπεραιϊνει θ 
επιχείρθςθ είναι τα εξισ: 
 Καταγράφει τισ αγορζσ που πραγματοποιοφν οι πελάτεσ τθσ, αλλά και τισ επιςτροφζσ που 
τυχόν προκφπτουν, για όλουσ τουσ τομείσ πωλιςεων (store, catalog, web). 
 Τροποποιεί τισ τιμζσ των προϊόντων τθσ με βάςθ το ςφςτθμα προϊκθςθσ που εφαρμόηει 
 Διατθρεί δεδομζνα απογραφισ για όλεσ τισ αποκικεσ τθσ 
 Δθμιουργεί δυναμικζσ ιςτοςελίδεσ για τθν πϊλθςθ και τθν προϊκθςθ των προϊόντων τθσ 
 Διατθρεί δεδομζνα ςχετικά με το καταναλωτικό προφίλ των πελατϊν τθσ (customer 
relationship management) 
 
Το TPC-DS δεν μοντελοποιεί όλα τα λειτουργικά μζρθ τθσ επιχείρθςθσ. Για παράδειγμα, τα τρία 
ξεχωριςτά κανάλια πϊλθςθσ προϊόντων λειτουργοφν αυτόνομα και πικανϊσ να διατθροφν αυτόνομα 
δεδομζνα, τα οποία δεν λαμβάνονται υπόψθ από το benchmark.  
 
Η μοντελοποίθςθ τθσ επιχείρθςθσ από το TPC-DS ςυνίςταται ςτα εξισ: 
 Μοντζλο Δεδομζνων (Data Model) και Πρόςβαςη Δεδομζνων (Data Access)  
 Ερωτήματα (Queries) και Μοντζλο Χρηςτϊν (User Model) 
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 ΢υντήρηςη Δεδομζνων (Data Maintenance) 
 
Μοντζλο Δεδομζνων (Data Model) και Ρρόςβαςθ Δεδομζνων (Data Access)  
Το TPC-DS μοντελοποιεί μια βάςθ δεδομζνων που είναι ανά πάςα ςτιγμι διακζςιμθ ςτουσ χριςτεσ, για 
τροποποιιςεισ των περιεχομζνων τθσ, αλλά και για διαφόρων τφπων ερωτιματα. Η βάςθ αυτι μπορεί 
να προςπελαφνεται και να τροποποιείται ταυτόχρονα από πολλά προγράμματα χριςτθ, ςε ζνα 
περιβάλλον που επιτρζπει ερωτιματα μεγάλου χρόνου εκτζλεςθσ, πολλϊν τμθμάτων. Πλα τα 
ερωτιματα του TPC-DS, κακϊσ επίςθσ και οι λειτουργίεσ ςυντιρθςθσ δεδομζνων που περιλαμβάνει, 
εφόςον μποροφν να εκτελοφνται ταυτόχρονα, οφείλουν να υπόκεινται ςτισ προδιαγραφζσ ACID, 
δθλαδι να διατθροφν τθν ατομικότητα (atomicity) των ςυναλλαγϊν με τθ βάςθ, τθ ςυνζπεια 
(consistency) των δεδομζνων, τθν  απομόνωςη (isolation) των ςυναλλαγϊν με τθ βάςθ και τθν 
ανθεκτικότητα (durability) των δεδομζνων. Οι προδιαγραφζσ ACID πλθροφνται από όλεσ τισ κλάςεισ 
ερωτθμάτων που περιγράφονται παρακάτω. 
Το ςχιμα τθσ βάςθσ δεδομζνων του TPC-DS είναι ζνα ςχήμα αςτζρα (star schema), αποτελοφμενο από 
πίνακεσ γεγονότων (fact tables) και πίνακεσ διαςτάςεων (dimension tables). Κάκε πίνακασ 
διαςτάςεων ζχει ζνα αντιπροςωπευτικό κλειδί (surrogate key, SK) αποτελοφμενο από μια μόνο ςτιλθ. 
Οι πίνακεσ γεγονότων ςυνδζονται με τουσ πίνακεσ διαςτάςεων μζςω αυτϊν των αντιπροςωπευτικϊν 
κλειδιϊν.  
Οι πίνακεσ διαςτάςεων κατθγοριοποιοφνται ωσ εξισ: 
 ΢τατικοί: Τα περιεχόμενα τουσ φορτϊνονται μια φόρα, κατά τθ φόρτωςθ τθσ βάςθσ 
δεδομζνων, και δεν τροποποιοφνται με τθν πάροδο του χρόνου. Ραράδειγμα: date_dim 
 Ιςτορικοί: Το ιςτορικό των αλλαγϊν που πραγματοποιοφνται ςτα δεδομζνα τουσ διατθρείται, 
με τθ δθμιουργία πολλαπλϊν γραμμϊν που αναφζρονται ςτο ίδιο αντικείμενο. Ειδικζσ ςτιλεσ 
κακορίηουν τθ χρονικι περίοδο ιςχφοσ τθσ κάκε γραμμισ. Ραράδειγμα: Item 
 Μη Ιςτορικοί:  Το ιςτορικό των αλλαγϊν που πραγματοποιοφνται ςτα δεδομζνα τουσ δεν 
διατθρείται και οι τροποποιιςεισ ςτα περιεχόμενα τουσ απλά αντικακιςτοφν παλαιότερεσ 
καταχωριςεισ. Ραράδειγμα: Customer 
Ρροκειμζνου να επιτευχκεί ο βζλτιςτοσ ςυνδυαςμόσ λειτουργικότθτασ και απόδοςθσ, ο διαχειριςτισ 
τθσ βάςθσ μπορεί, μια για πάντα, να ορίςει τα επίπεδα κλειδϊματοσ και τουσ κανόνεσ ταυτοχρονιςμοφ 
για ερωτιματα και ςυναρτιςεισ ςυντιρθςθσ δεδομζνων. 
 
 
Ερωτιματα (Queries) και Μοντζλο Χρθςτϊν (User Model) 
Οι χριςτεσ και τα ερωτιματα που μοντελοποιοφνται από το benchmark παρουςιάηουν τα ακόλουκα 
χαρακτθριςτικά: 
 Αντιμετωπίηουν ςφνκετα επιχειρθματικά προβλιματα 
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 Χρθςιμοποιοφν μια μεγάλθ ποικιλία από μεκόδουσ πρόςβαςθσ (access patterns), τρόπουσ 
ςφνταξθσ ερωτθμάτων (query phrasings) και περιοριςμοφσ αποτελεςμάτων (answer set 
constraints). 
 Εφαρμόηουν παραμζτρουσ ερωτθμάτων που αλλάηουν μεταξφ των εκτελζςεων 
Ρροκειμζνου να ανταποκρικεί ςτουσ πολυάρικμουσ τφπουσ ερωτθμάτων και τισ απρόβλεπτεσ 
ςυμπεριφορζσ χρθςτϊν που παρουςιάηονται ςε ζνα ςφςτθμα υποςτιριξθσ αποφάςεων, το TPC-DS 
χρθςιμοποιεί ζνα αρκετά γενικό μοντζλο ερωτθμάτων, που του επιτρζπει να ςυνδυάηει τα 
χαρακτθριςτικά διαφόρων τφπων ερωτθμάτων. Μεταξφ αυτϊν, διαδραςτικά και επαναλθπτικά OLAP 
ερωτιματα, ερωτιματα εξόρυξθσ δεδομζνων (data mining) και ερωτιματα αναφοράσ (report).  
Το μζγεκοσ του TPC-DS ςχιματοσ και ειδικά θ φπαρξθ των τριϊν διαφορετικϊν τομζων πωλιςεων, 
επιτρζπουν τθν ενςωμάτωςθ όλων αυτϊν των τφπων ερωτθμάτων ςε ζνα benchmark. Ζνα 
υπολογιςτικό φορτίο ερωτθμάτων ad-hoc, προςομοιϊνει ζνα περιβάλλον ςτο οποίο πολλοί χριςτεσ 
ςυνδζονται ςτθ βάςθ δεδομζνων και υποβάλουν ερωτιματα που δεν είναι εκ των προτζρων γνωςτά. Ο 
διαχειριςτισ τθσ βάςθσ δεδομζνων δεν μπορεί να εφαρμόςει ρυκμίςεισ βελτιςτοποίθςθσ τθσ 
απόδοςθσ τζτοιων ερωτθμάτων, με ςυνζπεια θ εκτζλεςθ τουσ να απαιτεί ςυχνά πολφ υπολογιςτικό 
χρόνο. Αντίκετα, τα ερωτιματα reporting είναι ςυνικωσ γνωςτά εκ των προτζρων και θ εκτζλεςθ τουσ 
μπορεί να βελτιςτοποιθκεί με χριςθ κατάλλθλων μεκόδων τοποκζτθςθσ δεδομζνων και βοθκθτικϊν 
δομϊν δεδομζνων, όπωσ ευρετιρια. Ο ςυνδυαςμόσ και των δυο τφπων ερωτθμάτων ςτο ίδιο 
benchmark δεν είναι απλι υπόκεςθ, κακϊσ ςε ζνα benchmark τα ερωτιματα είναι εξ οριςμοφ γνωςτά 
από τθν αρχι. Η λφςθ που δόκθκε ςτθν περίπτωςθ του TPC-DS είναι ο λογικόσ διαχωριςμόσ του TPC-DS 
ςχιματοσ ςε ad-hoc και reporting τμιματα. Συγκεκριμζνα, το κομμάτι των πωλιςεων καταλόγου είναι 
αφιερωμζνο ςτα reporting queries και τα κομμάτια των πωλιςεων καταςτιματοσ και των 
θλεκτρονικϊν πωλιςεων είναι αφιερωμζνα ςτα ad-hoc queries. Για τα τμιματα του TPC-DS ςχιματοσ 
που αφοροφν το reporting επιτρζπονται ςφνκετεσ βοθκθτικζσ δεδομζνων, κάτι που δεν ιςχφει για τα 
τμιματα που αφοροφν το add-hoc κομμάτι.  
Ζνα ςφςτθμα υποςτιριξθσ αποφάςεων οφείλει να υποςτθρίηει ζνα πολυποίκιλο πλικοσ χρθςτϊν, που 
υποβάλλουν διάφορουσ τφπουσ ερωτθμάτων. Υπάρχουν πολλοί τρόποι να κατθγοριοποιθκοφν οι 
διάφοροι χριςτεσ με βάςθ τα ερωτιματα που υποβάλλουν. Στθν περίπτωςθ  του TPC-DS, ορίηονται 
τζςςερισ ευρείεσ κλάςεισ ερωτημάτων, ςτισ οποίεσ εμπίπτουν τα περιςςότερα ερωτιματα ςε ζνα 
ςφςτθμα υποςτιριξθσ αποφάςεων. 
 Reporting queries: Ρεριλαμβάνουν ερωτιματα που εκτελοφνται περιοδικά ϊςτε να δϊςουν 
απάντθςθ ςε γνωςτζσ και προκακοριςμζνεσ ερωτιςεισ, ςχετικά με τθν λειτουργικι και 
οικονομικι υγεία μιασ επιχείρθςθσ. Ραρά το γεγονόσ ότι ςυνικωσ είναι ςτατικά, ςυχνά 
υπόκεινται ςε μικρζσ αλλαγζσ. Για παράδειγμα, μεταξφ δυο διαδοχικϊν υποβολϊν ενόσ 
reporting query, μποροφν να γίνουν μικρζσ αλλαγζσ που αφοροφν θμερομθνίεσ, γεωγραφικζσ 
τοποκεςίεσ και άλλεσ τζτοιου είδουσ λεπτομζρειεσ. 
 Ad-hoc queries: Αυτά τα ερωτιματα καταγράφουν τθ δυναμικι φφςθ ενόσ ςυςτιματοσ 
υποςτιριξθσ αποφάςεων. Ρρόκειται για ερωτιματα που ςυντάςςονται επί τόπου, για να 
ανακτθκοφν πλθροφορίεσ που οι χριςτεσ χρειάηονται ςτιγμιαία. Σθμαντικότερθ διαφορά ςε 
ςχζςθ με τα reporting queries αποτελεί το γεγονόσ ότι δεν είναι εκ των προτζρων γνωςτά, με 
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αποτζλεςμα θ εκτζλεςθ τουσ να μθν μπορεί να βελτιςτοποιθκεί εκτενϊσ, με χριςθ ειδικϊν 
δομϊν δεδομζνων (πχ ευρετιρια). 
 Iterative OLAP queries: Τα OLAP ερωτιματα επιτρζπουν τθν ςε βάκοσ ανάλυςθ των 
επιχειρθςιακϊν δεδομζνων με ςκοπό τθν ανακάλυψθ νζων τάςεων και μοτίβων. Συνικωσ 
υποβάλλονται ςε ομάδεσ που αποτελοφν ςενάρια χριςθσ και περιλαμβάνουν ερωτιματα 
διαφόρων επιπζδων πολυπλοκότθτασ.  
 Data mining queries: Η εξόρυξθ δεδομζνων (data mining) είναι μια διαδικαςία επεξεργαςίασ 
μεγάλων όγκων δεδομζνων και ανάδειξθσ ςχζςεων μεταξφ τουσ, με ςκοπό τθν πρόβλεψθ 
μελλοντικϊν μοτίβων, τάςεων ι και ςυμπεριφορϊν. Με αυτό τον τρόπο οι επιχειριςεισ 
μποροφν να πάρουν ςωςτζσ αποφάςεισ για το μζλλον, βαςιςμζνεσ ςτισ πλθροφορίεσ που ζχουν 
ςυλλζξει ςε ζνα δεδομζνο χρονικό διάςτθμα. Τα ςχετικά ερωτιματα ςυνικωσ επιςτρζφουν 
μεγάλα ςφνολα αποτελεςμάτων (result sets) ϊςτε να υποςτοφν επεξεργαςία. 
 
 
Συντιρθςθ Δεδομζνων (Data Maintenance) 
 
Μια αποθήκη δεδομζνων (data warehouse) είναι τόςο ακριβισ και καίρια, όςο τα λειτουργικά 
δεδομζνα ςτα οποία βαςίηεται. Συνεπϊσ, το ηιτθμα τθσ μεταφοράσ δεδομζνων (data migration) από  
λειτουργικά OLTP ςυςτιματα ςε αναλυτικά ςυςτιματα υποςτιριξθσ αποφάςεων είναι κακοριςτικό και 
αντιμετωπίηεται με διαφορετικό τρόπο από επιχείρθςθ ςε επιχείρθςθ και από εφαρμογι ςε εφαρμογι.  
Η διαδικαςία ανανζωςθσ τθσ βάςθσ δεδομζνων  ενόσ ςυςτιματοσ υποςτιριξθσ αποφάςεων 
περιλαμβάνει τρία διακεκριμζνα ςτάδια: 
1. Εξαγωγή Δεδομζνων (Data Extraction): 
2. Μεταςχηματιςμόσ Δεδομζνων (Data Transformation): 
3. Φόρτωςη Δεδομζνων (Data Load): 
 
Τα τρία αυτά ςτάδια είναι γνωςτά με το ακρωνφμιο ETL. Η μοντελοποίθςθ τουσ ςτο TPC-DS, είναι 
γνωςτι ωσ ςυντήρηςη δεδομζνων (data maintenance, DM) ή ανανζωςη δεδομζνων (data refresh). Οι 
δφο όροι χρθςιμοποιοφνται με τθν ίδια ζννοια. 
Στα πλαίςια του TPC-DS θ διαδικαςία τθσ ςυντιρθςθσ δεδομζνων ςυμπεριλαμβάνει τισ ακόλουκεσ 
εργαςίεσ: 
1. Φόρτωςθ του ςυνόλου δεδομζνων ανανζωςθσ (refresh data set), που αποτελείται από νζεσ, 
διαγραμμζνεσ και τροποποιθμζνεσ εγγραφζσ. 
2. Εφαρμογι μεταςχθματιςμϊν δεδομζνων ςτο ςφνολο δεδομζνων ανανζωςθσ. 
3. Διαχείριςθ δεδομζνων που υπόκεινται ςε διαδικαςίεσ ελζγχου ζκδοςθσ και διατιρθςθσ 
ιςτορικοφ  
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4. Ειςαγωγι νζων εγγραφϊν ςτουσ πίνακεσ γεγονότων και διαγράφθ παλαιϊν.    
 
 
Συνοπτικά, θ διαδικαςία ςυντιρθςθσ δεδομζνων ςτο TPC-DS απεικονίηεται ςτο ακόλουκο ςχιμα: 
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ΛΟΓΙΚΗ Ο΢ΓΑΝΩΣΗ ΒΑΣΗΣ ΔΕΔΟΜΕΝΩΝ TCPDS 
 
Το ςχιμα τθσ βάςθσ δεδομζνων του TPC-DS (ςτο εξισ κα αναφζρεται απλά ωσ TPC-DS ςχιμα) 
μοντελοποιεί τισ πωλιςεισ τθσ υποκετικισ εμπορικισ επιχείρθςθσ που περιγράφεται παραπάνω, θ 
οποία δραςτθριοποιείται ςε τρείσ τομείσ πωλιςεων: Τισ πωλιςεισ καταςτιματοσ (store sales), τισ 
πωλιςεισ καταλόγου (catalog sales) και τισ πωλιςεισ μζςω internet (web sales).  
 
Το TPC-DS ςχιμα περιλαμβάνει  
 Επτά πίνακεσ γεγονότων (fact tables): Οι πίνακεσ αυτοί είναι οι εξισ:  
 
Store Sales (SS)  
Store Returns (SR) 
Catalog Sales (CS)  
Catalog Returns (CR)  
Web Sales (WS)  
Web Returns (WR) 
Inventory (INV) 
 
 Δεκαεπτά πίνακεσ διαςτάςεων (dimension tables): 
 
Store (S) 
Call Center (CC) 
Catalog Page (CP) 
Web Site (WEB) 
Web Page (WP) 
Warehouse (W) 
Customer (C) 
Customer Address (CA) 
Customer Demographics (CD) 
Date Dim (D) 
Household Demographics (HD) 
Item (I) 
Income Band (IB) 
Promotion (P) 
Reason (R) 
Ship Mode (SM) 
Time Dim (T) 
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Η δομι όλων των πινάκων καταγράφεται αναλυτικά παρακάτω. Ειδικά για τουσ πίνακεσ γεγονότων, 
δίνεται και θ ςφνδεςθ τουσ, μζςω εξωτερικϊν κλειδιϊν, με τουσ πίνακεσ διαςτάςεων τθσ βάςθσ, μζςω 
ςχετικϊν διαγραμμάτων οντότθτασ ςυςχζτιςθσ.  
 
 
 
FACT TABLES 
 
STORE SALES (SS) 
Column Datatype NULLs Primary Key Foreign Key 
ss_sold_date_sk identifier   d_date_sk 
ss_sold_time_sk identifier   t_time_sk 
ss_item_sk (1) identifier N Y i_item_sk,sr_item_sk 
ss_customer_sk identifier   c_customer_sk 
ss_cdemo_sk identifier   cd_demo_sk 
ss_hdemo_sk identifier   hd_demo_sk 
ss_addr_sk identifier   ca_address_sk 
ss_store_sk identifier   s_store_sk 
ss_promo_sk identifier   p_promo_sk 
ss_ticket_number (2) identifier N Y sr_ticket_number 
ss_quantity integer    
ss_wholesale_cost decimal(7,2)    
ss_list_price decimal(7,2)    
ss_sales_price decimal(7,2)    
ss_ext_discount_amt decimal(7,2)    
ss_ext_sales_price decimal(7,2)    
ss_ext_wholesale_cost decimal(7,2)    
ss_ext_list_price decimal(7,2)    
ss_ext_tax decimal(7,2)    
ss_coupon_amt decimal(7,2)    
ss_net_paid decimal(7,2)    
ss_net_paid_inc_tax decimal(7,2)    
ss_net_profit decimal(7,2)      
 
STORE RETURNS (SR) 
Column Datatype NULLs Primary Key Foreign Key 
sr_returned_date_sk identifier   d_date_sk 
sr_return_time_sk identifier   t_time_sk 
sr_item_sk (1) identifier N Y i_item_sk,ss_item_sk 
sr_customer_sk identifier   c_customer_sk 
sr_cdemo_sk identifier   cd_demo_sk 
sr_hdemo_sk identifier   hd_demo_sk 
sr_addr_sk identifier   ca_address_sk 
sr_store_sk identifier   s_store_sk 
sr_reason_sk identifier   r_reason_sk 
sr_ticket_number (2) identifier N Y ss_ticket_number 
sr_return_quantity integer    
sr_return_amt decimal(7,2)    
sr_return_tax decimal(7,2)    
sr_return_amt_inc_tax decimal(7,2)    
sr_fee decimal(7,2)    
sr_return_ship_cost decimal(7,2)    
sr_refunded_cash decimal(7,2)    
sr_reversed_charge decimal(7,2)    
sr_store_credit decimal(7,2)    
sr_net_loss decimal(7,2)    
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Στα παρακάτω διαγράμματα καταδεικνφεται θ ςφνδεςθ, μζςω εξωτερικϊν κλειδιϊν, των πινάκων Store 
Sales και Store Returns, με τουσ πίνακεσ διαςτάςεων τθσ βάςθσ.  
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CATALOG SALES (CS) 
Column Datatype NULLs Primary Key Foreign Key 
cs_sold_date_sk identifier   d_date_sk 
cs_sold_time_sk identifier   t_time_sk 
cs_ship_date_sk identifier   d_date_sk 
cs_bill_customer_sk identifier   c_customer_sk 
cs_bill_cdemo_sk identifier   cd_demo_sk 
cs_bill_hdemo_sk identifier   hd_demo_sk 
cs_bill_addr_sk identifier   ca_address_sk 
cs_ship_customer_sk identifier   c_customer_sk 
cs_ship_cdemo_sk identifier   cd_demo_sk 
cs_ship_hdemo_sk identifier   hd_demo_sk 
cs_ship_addr_sk identifier   ca_address_sk 
cs_call_center_sk identifier   cc_call_center_sk 
cs_catalog_page_sk identifier   cp_catalog_page_sk 
cs_ship_mode_sk identifier   sm_ship_mode_sk 
cs_warehouse_sk identifier   w_warehouse_sk 
cs_item_sk (1) identifier N Y i_item_sk,cr_item_sk 
cs_promo_sk identifier   p_promo_sk 
cs_order_number (2) identifier N Y cr_order_number 
cs_quantity integer    
cs_wholesale_cost decimal(7,2)    
cs_list_price decimal(7,2)    
cs_sales_price decimal(7,2)    
cs_ext_discount_amt decimal(7,2)    
cs_ext_sales_price decimal(7,2)    
cs_ext_wholesale_cost decimal(7,2)    
cs_ext_list_price decimal(7,2)    
cs_ext_tax decimal(7,2)    
cs_coupon_amt decimal(7,2)    
cs_ext_ship_cost decimal(7,2)    
cs_net_paid decimal(7,2)    
cs_net_paid_inc_tax decimal(7,2)    
cs_net_paid_inc_ship decimal(7,2)    
cs_net_paid_inc_ship_tax decimal(7,2)    
cs_net_profit decimal(7,2)    
 
CATALOG RETURNS (CR) 
Column Datatype NULLs Primary Key Foreign Key 
cr_returned_date_sk identifier   d_date_sk 
cr_returned_time_sk identifier    t_time_sk 
cr_item_sk (1) identifier N Y i_item_sk,cs_item_sk 
cr_refunded_customer_sk identifier   c_customer_sk 
cr_refunded_cdemo_sk identifier   cd_demo_sk 
cr_refunded_hdemo_sk identifier   hd_demo_sk 
cr_refunded_addr_sk identifier   ca_address_sk 
cr_returning_customer_sk identifier   c_customer_sk 
cr_returning_cdemo_sk identifier   cd_demo_sk 
cr_returning_hdemo_sk identifier   hd_demo_sk 
cr_returning_addr_sk identifier   ca_address_sk 
cr_call_center_sk identifier    cc_call_center_sk 
cr_catalog_page_sk identifier   cp_catalog_page_sk 
cr_ship_mode_sk identifier   sm_ship_mode_sk 
cr_warehouse_sk identifier   w_warehouse_sk 
cr_reason_sk identifier   r_reason_sk 
cr_order_number (2) identifier N Y cs_order_number 
cr_return_quantity integer    
cr_return_amount decimal(7,2)    
cr_return_tax decimal(7,2)    
cr_return_amt_inc_tax decimal(7,2)    
cr_fee decimal(7,2)    
cr_return_ship_cost decimal(7,2)    
cr_refunded_cash decimal(7,2)    
cr_reversed_charge decimal(7,2)    
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Column Datatype NULLs Primary Key Foreign Key 
cr_store_credit decimal(7,2)    
cr_net_loss decimal(7,2)      
 
Στα παρακάτω διαγράμματα φαίνεται θ ςυςχζτιςθ, μζςω εξωτερικϊν κλειδιϊν, των πινάκων Catalog 
Sales και Catalog Returns, με τουσ πίνακεσ διαςτάςεων τθσ βάςθσ.  
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WEB SALES (WS) 
Column Datatype NULLs Primary Key Foreign Key 
ws_sold_date_sk identifier   d_date_sk 
ws_sold_time_sk identifier   t_time_sk 
ws_ship_date_sk identifier   d_date_sk 
ws_item_sk (1) identifier N Y i_item_sk,wr_item_sk 
ws_bill_customer_sk identifier   c_customer_sk 
ws_bill_cdemo_sk identifier   cd_demo_sk 
ws_bill_hdemo_sk identifier   hd_demo_sk 
ws_bill_addr_sk identifier   ca_address_sk 
ws_ship_customer_sk identifier   c_customer_sk 
ws_ship_cdemo_sk identifier   cd_demo_sk 
ws_ship_hdemo_sk identifier   hd_demo_sk 
ws_ship_addr_sk identifier   ca_address_sk 
ws_web_page_sk identifier   wp_web_page_sk 
ws_web_site_sk identifier   web_site_sk 
ws_ship_mode_sk identifier   sm_ship_mode_sk 
ws_warehouse_sk identifier   w_warehouse_sk 
ws_promo_sk identifier   p_promo_sk 
ws_order_number (2) identifier N Y wr_order_number 
ws_quantity integer    
ws_wholesale_cost decimal(7,2)    
ws_list_price decimal(7,2)    
ws_sales_price decimal(7,2)    
ws_ext_discount_amt decimal(7,2)    
ws_ext_sales_price decimal(7,2)    
ws_ext_wholesale_cost decimal(7,2)    
ws_ext_list_price decimal(7,2)    
ws_ext_tax decimal(7,2)    
ws_coupon_amt decimal(7,2)    
ws_ext_ship_cost decimal(7,2)    
ws_net_paid decimal(7,2)    
ws_net_paid_inc_tax decimal(7,2)    
ws_net_paid_inc_ship decimal(7,2)    
ws_net_paid_inc_ship_tax decimal(7,2)    
ws_net_profit decimal(7,2)    
 
 
WEB RETURNS (WR) 
Column Datatype NULLs Primary Key Foreign Key 
wr_returned_date_sk identifier   d_date_sk 
wr_returned_time_sk identifier   t_time_sk 
wr_item_sk (2) identifier N Y i_item_sk,ws_item_sk 
wr_refunded_customer_sk identifier   c_customer_sk 
wr_refunded_cdemo_sk identifier   cd_demo_sk 
wr_refunded_hdemo_sk identifier   hd_demo_sk 
wr_refunded_addr_sk identifier   ca_address_sk 
wr_returning_customer_sk identifier   c_customer_sk 
wr_returning_cdemo_sk identifier   cd_demo_sk 
wr_returning_hdemo_sk identifier   hd_demo_sk 
wr_returning_addr_sk identifier   ca_address_sk 
wr_web_page_sk identifier   wp_web_page_sk 
wr_reason_sk identifier   r_reason_sk 
wr_order_number (1) identifier N Y ws_order_number 
wr_return_quantity integer    
wr_return_amt decimal(7,2)    
wr_return_tax decimal(7,2)    
wr_return_amt_inc_tax decimal(7,2)    
wr_fee decimal(7,2)    
wr_return_ship_cost decimal(7,2)    
wr_refunded_cash decimal(7,2)    
wr_reversed_charge decimal(7,2)    
wr_account_credit decimal(7,2)    
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Column Datatype NULLs Primary Key Foreign Key 
wr_net_loss decimal(7,2)     
 
 
Στα παρακάτω διαγράμματα φαίνεται θ ςυςχζτιςθ, μζςω εξωτερικϊν κλειδιϊν, των πινάκων Catalog 
Sales και Catalog Returns, με τουσ πίνακεσ διαςτάςεων τθσ βάςθσ.  
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INVENTORY (I) 
Column Datatype NULLs Primary 
Key 
Foreign Key 
inv_date_sk (1) identifier N Y d_date_sk 
inv_item_sk (2) identifier N Y i_item_sk 
inv_warehouse_sk (3) identifier N Y w_warehouse_sk 
inv_quantity_on_hand integer       
 
 
 
Στο παρακάτω διάγραμμα φαίνεται θ ςυςχζτιςθ, μζςω εξωτερικϊν κλειδιϊν, του πίνακα Inventory με 
τουσ πίνακεσ διαςτάςεων τθσ βάςθσ.  
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DIMENSION TABLES 
 
STORE (S) 
Column Datatype NULLs Primary Key Foreign Key 
s_store_sk identifier N Y  
s_store_id (B) char(16) N   
s_rec_start_date date    
s_rec_end_date date    
s_closed_date_sk identifier   d_date_sk 
s_store_name varchar(50)    
s_number_employees integer     
s_floor_space integer     
s_hours char(20)     
S_manager varchar(40)     
S_market_id integer     
S_geography_class varchar(100)     
S_market_desc varchar(100)     
s_market_manager varchar(40)     
s_division_id integer    
s_division_name varchar(50)     
s_company_id integer     
s_company_name varchar(50)     
s_street_number varchar(10)     
s_street_name varchar(60)     
s_street_type char(15)     
s_suite_number char(10)     
s_city  varchar(60)     
s_county varchar(30)     
s_state char(2)     
s_zip char(10)    
s_country varchar(20)     
s_gmt_offset decimal(5,2)    
s_tax_percentage decimal(5,2)    
 
 
CATALOG PAGE (CP) 
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Column Datatype NULLs Primary Key Foreign Key 
cp_catalog_page_sk integer N Y  
cp_catalog_page_id (B) char(16) N   
cp_start_date_sk integer   d_date_sk 
cp_end_date_sk integer,   d_date_sk 
cp_department varchar(50)    
cp_catalog_number integer,    
cp_catalog_page_number integer,    
cp_description varchar(100)    
cp_type varchar(100)    
 
 
 
 
 
 
 
 
 
CALL CENTER (CC) 
Column Datatype NULLs Primary 
Key 
Foreign Key 
cc_call_center_sk integer N Y  
cc_call_center_id 
(B) char(16) N 
 
 
cc_rec_start_date date    
cc_rec_end_date date    
cc_closed_date_sk integer   d_date_sk 
cc_open_date_sk integer   d_date_sk 
cc_name varchar(50)    
cc_class varchar(50)    
cc_employees integer    
cc_sq_ft integer    
cc_hours char(20)    
cc_manager varchar(40)    
cc_mkt_id integer    
cc_mkt_class char(50)    
cc_mkt_desc varchar(100)    
cc_market_manager varchar(40)    
cc_division integer    
cc_division_name varchar(50)    
cc_company integer    
cc_company_name char(50)    
cc_street_number char(10)    
cc_street_name varchar(60)    
cc_street_type char(15)    
cc_suite_number char(10)    
cc_city varchar(60)    
cc_county varchar(30)    
cc_state char(2)    
cc_zip char(10)    
cc_country varchar(20)    
cc_gmt_offset decimal(5,2)    
cc_tax_percentage decimal(5,2)    
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
43 
 
 
WEB SITE (WEB) 
Column Datatype NULLs Primary Key Foreign Key 
web_site_sk identifier N Y  
web_site_id (B) char(16) N   
web_rec_start_date date    
web_rec_end_date date    
web_name varchar(50)    
web_open_date_sk identifier   d_date_sk 
web_close_date_sk identifier   d_date_sk 
web_class varchar(50)    
web_manager varchar(40)    
web_mkt_id integer    
web_mkt_class varchar(50)    
web_mkt_desc varchar(100)    
web_market_manager varchar(40)    
web_company_id integer    
web_company_name char(50)    
web_street_number char(10)    
web_street_name varchar(60)    
web_street_type char(15)    
web_suite_number char(10)    
web_city varchar(60)    
web_county varchar(30)    
web_state char(2)    
web_zip char(10)    
web_country varchar(20)    
web_gmt_offset decimal(5,2)      
web_tax_percentage decimal(5,2)    
 
WEB PAGE (WP) 
Column Datatype NULLs Primary Key Foreign Key 
wp_web_page_sk identifier N Y  
wp_web_page_id (B) char(16) N   
wp_rec_start_date date    
wp_rec_end_date date    
wp_creation_date_sk identifier   d_date_sk 
wp_access_date_sk identifier   d_date_sk 
wp_autogen_flag char(1)    
wp_customer_sk identifier   c_customer_sk 
wp_url varchar(100)    
wp_type char(50)    
wp_char_count integer    
wp_link_count integer    
wp_image_count integer    
wp_max_ad_count integer    
 
 
 
WAREHOUSE (W) 
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Column Datatype NULLs Primary Key Foreign Key 
w_warehouse_sk identifier N Y  
w_warehouse_id (B) char(16) N   
w_warehouse_name varchar(20)    
w_warehouse_sq_ft integer    
w_street_number char(10)    
w_street_name varchar(60)    
w_street_type char(15)    
w_suite_number char(10)    
w_city varchar(60)    
w_county varchar(30)    
w_state char(2)    
w_zip char(10)    
w_country varchar(20)    
w_gmt_offset decimal(5,2)    
 
 
 
 
CUSTOMER (C) 
Column Datatype NULLs Primary 
Key 
Foreign Key 
c_customer_sk identifier N Y  
c_customer_id (B) char(16) N   
c_current_cdemo_sk identifier   cd_demo_sk 
c_current_hdemo_sk identifier   hd_demo_sk 
c_current_addr_sk identifier   ca_addres_sk 
c_first_shipto_date_sk identifier   d_date_sk 
c_first_sales_date_sk identifier   d_date_sk 
c_salutation char(10)    
c_first_name char(20)    
c_last_name char(30)    
c_preferred_cust_flag char(3)    
c_birth_day integer    
c_birth_month integer    
c_birth_year integer    
c_birth_country varchar(20)    
c_login char(13)    
c_email_address char(50)    
c_last_review_date_sk identifier    
 
 
CUSTOMER ADDRESS (CA) 
Column Datatype NULLs Primary 
Key 
Foreign Key 
ca_address_sk identifier N Y  
ca_address_id (B) char(16) N   
ca_street_number char(10)    
ca_street_name varchar(60)    
ca_street_type char(15)    
ca_suite_number char(10)    
ca_city varchar(60)    
ca_county varchar(30)    
ca_state char(2)    
ca_zip char(10)    
ca_country varchar(20)    
ca_gmt_offset decimal(5,2)    
ca_location_type char(20)     
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CUSTOMER DEMOGRAPHICS (CD) 
Column Datatype NULLs Primary Key Foreign Key 
cd_demo_sk identifier N Y  
cd_gender char(1)    
cd_marital_status char(1)    
cd_education_status char(20)    
cd_purchase_estimate integer    
cd_credit_rating char(10)    
cd_dep_count integer    
cd_dep_employed_count integer    
cd_dep_college_count integer    
 
HOUSEHOLD DEMOGRAPHICS (HD) 
Column Datatype NULLs Primary Key Foreign Key 
hd_demo_sk identifier N Y  
hd_income_band_sk identifier   ib_income_band_sk 
hd_buy_potential char(15)    
hd_dep_count integer    
hd_vehicle_count integer    
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ITEM (I) 
Column Datatype NULLs Primary Key Foreign Key 
i_item_sk identifier N Y  
i_item_id (B) char(16) N   
i_rec_start_date date    
i_rec_end_date date    
i_item_desc varchar(200)    
i_current_price decimal(7,2)    
i_wholesale_cost decimal(7,2)    
i_brand_id integer    
i_brand char(50)    
i_class_id integer    
i_class char(50)    
i_category_id integer    
i_category char(50)    
i_manufact_id integer    
i_manufact char(50)    
i_size char(20)    
i_formulation char(20)    
i_color char(20)    
i_units char(10)    
i_container char(10)    
i_manager_id integer    
i_product_name char(50)    
 
 
DATE DIM (D) 
Column Datatype NULLs Primary Key Foreign Key 
d_date_sk identifier N Y  
d_date_id (B) char(16) N   
d_date date    
d_month_seq integer    
d_week_seq integer    
d_quarter_seq integer    
d_year integer    
d_dow integer    
d_moy integer    
d_dom integer    
d_qoy integer    
d_fy_year integer    
d_fy_quarter_seq integer    
d_fy_week_seq integer    
d_day_name char(9)    
d_month_name char(15)    
d_quarter_name char(6)    
d_holiday char(1)    
d_weekend char(1)    
d_following_holiday char(1)    
d_first_dom integer    
d_last_dom integer    
d_same_day_ly integer    
d_same_day_lq integer    
d_current_day char(1)    
d_current_week char(1)    
d_current_month char(1)    
d_current_quarter char(1)    
d_current_year char(1)    
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INCOME BAND (IB) 
Column Datatype NULLs Primary Key Foreign Key 
ib_income_band_sk identifier N Y  
ib_lower_bound integer    
ib_upper_bound integer    
 
 
 
 
PROMOTION (P) 
Column Datatype NULLs Primary Key Foreign Key 
p_promo_sk identifier N Y  
p_promo_id (B) char(16) N   
p_start_date_sk identifier   d_date_sk 
p_end_date_sk identifier   d_date_sk 
p_item_sk identifier   i_item_sk 
p_cost decimal(15,2)    
p_response_target integer    
p_promo_name char(50)    
p_channel_dmail char(3)    
p_channel_email char(3)    
p_channel_catalog char(3)    
p_channel_tv char(3)    
p_channel_radio char(3)    
p_channel_press char(3)    
p_channel_event char(3)    
p_channel_demo char(3)    
p_channel_details varchar(100)    
p_purpose char(15)    
p_discount_active char(1)    
 
 
 
 
 
REASON (R) 
Column Datatype NULLs Primary Key Foreign Key 
r_reason_sk identifier N Y  
r_reason_id (B) char(16) N   
r_reason_desc char(100)     
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SHIP MODE (SM) 
Column Datatype NULLs Primary Key Foreign Key 
sm_ship_mode_sk identifier N Y  
sm_ship_mode_id (B) char(16) N   
sm_type char(30)    
sm_code char(10)    
sm_carrier char(20)    
sm_contract char(20)    
 
TIME DIM (T) 
Column Datatype NULLs Primary Key Foreign Key 
t_time_sk Identifier N Y  
t_time_id (B) char(16) N   
t_time Integer    
t_hour Integer    
t_minute Integer    
t_second Integer    
t_am_pm char(2)    
t_shift char(20)    
t_sub_shift char(20)    
t_meal_time char(20)    
 
 
 
 
Βιβλιογραφία – Ραραπομπζσ 
- Ιςτότοποσ TPCDS benchmark   
http://www.tpc.org/tpcds/ 
Όλεσ οι εικόνεσ του παρόντοσ κεφαλαίου αποτελοφν πνευματική ιδιοκτηςία του παραπάνω 
ιςτοτόπου. 
 
-  Ζγγραφο προδιαγραφϊν TPCDS benchmark   
http://www.tpc.org/tpc_documents_current_versions/pdf/tpcds_1.4.pdf 
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ΚΕΦΑΛΑΙΟ 4: BOOLEAN APPROACH ΚΑΙ ΕΦΑΡΜΟΓΗ ΢ΣΗΝ ΒΔ TPCDS 
 
Ειςαγωγι ςτθ Θεωρία του Boolean Aproach 
Η διαχείριςθ μεγάλων όγκων δεδομζνων ζχει καταςτεί απολφτωσ απαραίτθτθ ςτον ςφγχρονο κόςμο, 
δεν αποτελεί ωςτόςο εφκολθ υπόκεςθ. Η ανάκτθςθ χριςιμθσ πλθροφορίασ από μεγάλουσ όγκουσ 
δεδομζνων αποτελεί αντικείμενο ςυνεχοφσ ζρευνασ και καταβάλλεται κάκε δυνατι προςπάκεια για 
τθν εφρεςθ αποδοτικϊν μεκόδων για τθν πραγματοποίθςθ τθσ. Βαςικόσ ςτόχοσ τθσ παροφςασ 
εργαςίασ είναι να μελετθκεί κατά πόςο θ εφαρμογι των ιδεϊν του boolean approach ςτον ςχεδιαςμό 
μιασ ςχεςιακισ βάςθσ δεδομζνων, μπορεί να επθρεάςει τθν απόδοςθ εκτζλεςθσ πολφπλοκων 
ερωτθμάτων ςτθ βάςθ αυτι.  
Το boolean approach αποτελεί μια κεωρθτικι προςζγγιςθ του προβλιματοσ  τθσ ανακάλυψθσ γνϊςθσ 
ςε βάςεισ δεδομζνων (knowledge discovery in databases) και ςτθρίηεται ςε μια απλι βαςικι ιδζα: Τθν 
μετατροπι κατθγορθματικϊν μεταβλθτϊν (categorical variables) ςε ςφνολα δυαδικϊν μεταβλθτϊν 
(binary variables) .  
Σε όρουσ ςχεςιακϊν βάςεων δεδομζνων, μια μεταβλθτι είναι ζνα χαρακτθριςτικό (attribute) μιασ 
ςχζςθσ. Κατθγορθματικι μεταβλθτι είναι ζνα χαρακτθριςτικό, το οποίο κινείται ςε ζνα μικρό  πεδίο 
τιμϊν με τουλάχιςτον δφο τιμζσ.  Δυαδικι μεταβλθτι είναι ζνα χαρακτθριςτικό που κινείται ςτο πεδίο 
τιμϊν {0,1}. 
Η μετατροπι μιασ κατθγορθματικισ μεταβλθτισ ςε ζνα ςφνολο δυαδικϊν μεταβλθτϊν γίνεται με τον 
εξισ μθχανιςμό:  
 
 
 
Στθ ςυνζχεια τθσ παροφςασ εργαςίασ, κα χρθςιμοποιείται ο όροσ  booleanized για να περιγράψει: 
 Ζνα χαρακτηριςτικό μιασ ςχζςθσ που ζχει μεταςχθματιςτεί κατά boolean approach. 
Μηχανιςμόσ Boolean Approach 
Ζςτω θ κατθγορθματικι μεταβλθτι  Χ, θ οποία κινείται ςτο πεδίο τιμϊν Ρ =  {v1,…,vm}  με Μ≥2 πικανζσ 
τιμζσ.  
Για κάκε πικανι τιμι vi τθσ κατθγορθματικισ μεταβλθτισ Χ (1 ≤ i ≤ M) ορίηουμε μια δυαδικι μεταβλθτι 
Χvi ωσ εξισ: 
Χvi = 1, αν   Χ = vi 
Xvi = 0, αν   X ≠ vi 
Ζτςι, για τισ Μ πικανζσ τιμζσ τθσ κατθγορθματικισ μεταβλθτισ Χ, προκφπτουν Μ δυαδικζσ μεταβλθτζσ 
Χv1,…,Xvm  
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 Μια ςχζςη που περιζχει κάποιο ι κάποια booleanized χαρακτθριςτικά.  
 Μια βάςη δεδομζνων που περιζχει μία ι περιςςότερεσ booleanized ςχζςεισ. 
 
Για παράδειγμα, ζςτω μια ςχζςθ Person με πλθροφορίεσ ςχετικά με φυςικά πρόςωπα, που 
περιλαμβάνει το χαρακτθριςτικό ‘marital status’, με πικανζσ τιμζσ {‘single’, ’married’, ’divorced’ }. Ζςτω 
ζνα μικρό ςτιγμιότυπο αυτισ τθσ ςχζςθσ: 
Person Marital Status 
xxx Single 
yyy Married 
zzz Divorced 
 
Εφαρμόηοντασ τον μθχανιςμό που περιγράφεται παραπάνω, το ίδιο ςτιγμιότυπο διαμορφϊνεται ωσ 
εξισ: 
Person MS_Single MS_Married MS_Divorced 
xxx 1 0 0 
yyy 0 1 0 
zzz 0 0 1 
 
Ππωσ φαίνεται και ςτο παράδειγμα, οι δυαδικζσ μεταβλθτζσ που αντικακιςτοφν μια κατθγορθματικι 
μεταβλθτι ζχουν άμεςθ ςυςχζτιςθ, αφοφ ςε κάκε εγγραφι μόνο μία από αυτζσ μπορεί να ζχει τθν τιμι 
1 και όλεσ οι άλλεσ ζχουν τθν τιμι 0. 
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Εφαρμογή του Boolean Approach ςτην Βάςη Δεδομζνων του TPCDS 
 
Βαςικόσ ςκοπόσ τθσ παροφςασ εργαςίασ είναι να μελετιςει κατά πόςο θ τροποποίθςθ του ςχιματοσ 
μιασ βάςθσ δεδομζνων, με εφαρμογι του μεταςχθματιςμοφ boolean approach ςε επιλεγμζνα 
χαρακτθριςτικά των ςχζςεων τθσ, επιφζρει βελτίωςθ τθσ απόδοςθσ ςτθν εκτζλεςθ ερωτθμάτων ςτθ 
βάςθ αυτι.  
Για το ςκοπό αυτό, πραγματοποιικθκαν οι εξισ ενζργειεσ: 
1. Υλοποιικθκε θ βάςθ δεδομζνων του TPCDS . (βάςη δεδομζνων tpcds) 
2. Δθμιουργικθκε ζνα αντίγραφό τθσ, τόςο ωσ προσ το ςχιμα όςο και ωσ προσ τα περιεχόμενα, 
ςτο οποίο εφαρμόςτθκε ο μεταςχθματιςμόσ boolean approach ςε επιλεγμζνα attributes.  
(βάςη δεδομζνων bool_tpcds) 
3. Από το ςφνολο των queries που περιλαμβάνει το φφλλο προδιαγραφϊν του TPCDS, 
επιλζχκθκαν εκείνα που εμπλζκουν  τα παραπάνω επιλεγμζνα attributes. Κάκε query 
γράφτθκε ςε SQL ςε δυο εκδοχζσ, μια για τθν αρχικι και μια για τθν booleanized βάςθ. 
4. Τα queries εκτελζςτθκαν επαναλθπτικά και ςτισ δυο βάςεισ και ζγινε καταγραφι και ςφγκριςθ 
των αντίςτοιχων χρόνων εκτζλεςθσ. 
Στο ςθμείο αυτό καταγράφονται τα attributes τθσ TPCDS βάςθσ δεδομζνων ςτα οποία εφαρμόςτθκε ο 
μεταςχθματιςμόσ boolean approach και θ νζα μορφι των αντίςτοιχων ςχζςεων ςτθ νζα βάςθ 
δεδομζνων bool_tpcds. 
 
Σχζςεισ (πίνακεσ) και χαρακτθριςτικά που ζγιναν booleanized: 
ΡΙΝΑΚΑΣ ΧΑ΢ΑΚΤΗ΢ΙΣΤΙΚΑ 
date_dim d_day_name 
d_month_name 
d_quarter_name 
customer_demographics cd_gender 
cd_marital_status 
cd_education_status 
customer c_preferred_cust_flag 
time_dim t_am_pm 
promotion p_channel_dmail 
p_channel_email 
p_channel_catalog 
p_channel_tv 
p_channel_radio 
p_channel_press 
p_channel_event 
p_channel_demo 
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date_dim 
 Attribute:  d_day_name  
 Πεδίο τιμϊν: {Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday} 
 Booleanized attributes: d_day_name_Monday, d_day_name_Tuesday, 
d_day_name_Wednesday, d_day_name_Thursday, d_day_name_Friday, 
d_day_name_Saturday, d_day_name_Sunday 
 
 Attribute:  d_month_name  
 Πεδίο τιμϊν: {January, February, March, April, May, June, July, August, September, 
October, November, December} 
 Booleanized attributes: d_month_name_January, d_month_name_February, 
d_month_name_March,  d_month_name_April, d_month_name_May,  
d_month_name_June,  d_month_name_July, d_month_name_August, 
d_month_name_September, d_month_name_October, d_month_name_November, 
d_month_name_December 
 
 Attribute:  d_quarter_name  
 Πεδίο τιμϊν: {first,second,third,fourth } 
 Booleanized attributes: d_quarter_name_first, d_ quarter _name_second, d_ quarter 
_name_third, d_ quarter _name_fourth 
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BOOLEANIZED DATE_DIM 
 
Column Datatype NULLs Primary Key Foreign Key 
d_date_sk identifier N Y  
d_date_id (B) char(16) N   
d_date date    
d_month_seq integer    
d_week_seq integer    
d_quarter_seq integer    
d_year integer    
d_dow integer    
d_moy integer    
d_dom integer    
d_qoy integer    
d_fy_year integer    
d_fy_quarter_seq integer    
d_fy_week_seq integer    
d_day_name_Monday int(1)    
d_day_name_Tuesday int(1)    
d_day_name_Wednesday int(1)    
d_day_name_Thursday int(1)    
d_day_name_Friday int(1)    
d_day_name_Saturday int(1)    
d_day_name_Sunday int(1)    
d_month_name_January int(1)    
d_month_name_February int(1)    
d_month_name_March int(1)    
d_month_name_April int(1)    
d_month_name_May int(1)    
d_month_name_June int(1)    
d_month_name_July int(1)    
d_month_name_August int(1)    
d_month_name_September int(1)    
d_month_name_October int(1)    
d_month_name_November int(1)    
d_month_name_December int(1)    
d_quarter_name_first int(1)    
d_quarter_name_second int(1)    
d_quarter_name_third int(1)    
d_quarter_name_fourth int(1)    
d_holiday char(1)    
d_weekend char(1)    
d_following_holiday char(1)    
d_first_dom integer    
d_last_dom integer    
d_same_day_ly integer    
d_same_day_lq integer    
d_current_day char(1)    
d_current_week char(1)    
d_current_month char(1)    
d_current_quarter char(1)    
d_current_year char(1)    
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customer_demographics 
 Attribute:  cd_marital_status 
 Πεδίο τιμϊν: {single, married, divorced} 
 Booleanized attributes: cd_marital_status_single, cd_marital_status_married, 
cd_marital_status_divorced 
 
 Attribute:  cd_education_status 
 Πεδίο τιμϊν: {primary, secondary, university, postgraduate} 
 Booleanized attributes: cd_education_status_primary, cd_education_status_secondary, 
cd_education_status_university, cd_education_status_postgraduate 
 
 Attribute:  cd_gender 
 Πεδίο τιμϊν: {male,female} 
 Booleanized attributes: cd_gender_male, cd_gender_female 
 
BOOLEANIZED CUSTOMER_DEMOGRAPHICS 
Column Datatype NULLs Primary Key Foreign Key 
cd_demo_sk identifier N Y  
cd_gender_male int(1)    
cd_gender_female int(1)    
cd_marital_status_single int(1)    
cd_marital_status_married int(1)    
cd_marital_status_divorced int(1)    
cd_education_status_primary int(1)    
cd_education_status_secondary int(1)    
cd_education_status_university int(1)    
cd_education_status_postgraduate int(1)    
cd_purchase_estimate integer    
cd_credit_rating char(10)    
cd_dep_count integer    
cd_dep_employed_count integer    
cd_dep_college_count integer    
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customer 
 Attribute:  c_preferred_cust_flag 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
c_preferred_cust_flag_yes,  c_preferred_cust_flag_no 
 
BOOLEANIZED CUSTOMER 
Column Datatype NULLs Primary 
Key 
Foreign Key 
c_customer_sk identifier N Y  
c_customer_id (B) char(16) N   
c_current_cdemo_sk identifier   cd_demo_sk 
c_current_hdemo_sk identifier   hd_demo_sk 
c_current_addr_sk identifier   ca_addres_sk 
c_first_shipto_date_sk identifier   d_date_sk 
c_first_sales_date_sk identifier   d_date_sk 
c_salutation char(10)    
c_first_name char(20)    
c_last_name char(30)    
c_preferred_cust_flag_yes int(1)    
c_preferred_cust_flag_no int(1)    
c_birth_day integer    
c_birth_month integer    
c_birth_year integer    
c_birth_country varchar(20)    
c_login char(13)    
c_email_address char(50)    
c_last_review_date_sk identifier    
 
 
time_dim 
 Attribute:  t_am_pm 
 Πεδίο τιμϊν: {AM,PM} 
 Booleanized attributes:  
t_am_pm_AM, t_am_pm_PM 
 
BOOLEANIZED TIME_DIM 
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PROMOTION 
 Attribute:  p_channel_dmail 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_dmail_yes, p_channel_dmail_no 
 
 Attribute:  p_channel_email 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_email_yes, p_channel_email_no 
 
 Attribute:  p_channel_catalog 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_catalog_yes, p_channel_catalog_no 
 
 Attribute:  p_channel_tv 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_tv_yes, p_channel_tv_no 
 
 Attribute:  p_channel_radio 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_radio_yes, p_channel_radio_no 
 
 Attribute:  p_channel_event 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_event_yes, p_channel_event_no 
Column Datatype NULLs Primary Key Foreign Key 
t_time_sk Identifier N Y  
t_time_id (B) char(16) N   
t_time Integer    
t_hour Integer    
t_minute Integer    
t_second Integer    
t_am_pm_AM int(1)    
t_am_pm_PM int(1)    
t_shift char(20)    
t_sub_shift char(20)    
t_meal_time char(20)    
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 Attribute:  p_channel_demo 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_demo_yes, p_channel_demo_no 
 
 Attribute:  p_channel_press 
 Πεδίο τιμϊν: {yes,no} 
 Booleanized attributes:  
p_channel_press_yes, p_channel_press_no 
 
BOOLEANIZED PROMOTION 
  
  
Column Datatype NULLs Primary 
Key 
Foreign Key 
p_promo_sk identifier N Y  
p_promo_id (B) char(16) N   
p_start_date_sk identifier   d_date_sk 
p_end_date_sk identifier   d_date_sk 
p_item_sk identifier   i_item_sk 
p_cost decimal(15,2)    
p_response_target integer    
p_promo_name char(50)    
p_channel_dmail_yes int(1)    
p_channel_dmail_no int(1)    
p_channel_email_yes int(1)    
p_channel_email_no int(1)    
p_channel_catalog_yes int(1)    
p_channel_catalog_no int(1)    
p_channel_tv_yes int(1)    
p_channel_tv_no int(1)    
p_channel_radio_yes int(1)    
p_channel_radio_no int(1)    
p_channel_press_yes int(1)    
p_channel_press_no int(1)    
p_channel_event_yes int(1)    
p_channel_event_no int(1)    
p_channel_demo_yes int(1)    
p_channel_demo_no int(1)    
p_channel_details varchar(100)    
p_purpose char(15)    
p_discount_active char(1)    
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Βιβλιογραφία - Ραραπομπζσ 
- Ιςτότοποσ TPCDS benchmark   
http://www.tpc.org/tpcds/ 
Όλεσ οι εικόνεσ του παρόντοσ κεφαλαίου αποτελοφν πνευματική ιδιοκτηςία του παραπάνω 
ιςτοτόπου. 
-  Ζγγραφο προδιαγραφϊν TPCDS benchmark   
http://www.tpc.org/tpc_documents_current_versions/pdf/tpcds_1.4.pdf 
- Secured Disclosure Of Sensitive Data In Data Mining Techniques  –  
Gurusamy, Chakrapani (2012) 
- Boolean and Cluster Analysis for Knowledge Discovery in Databases – 
Kono, Sakurai, Yamaguchi (2000) 
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ΚΕΦΑΛΑΙΟ 5: TPCDS QUERIES 
 
Ειςαγωγι 
Το TPCDS benchmark περιλαμβάνει μια πολφ μεγάλθ ςυλλογι από ςχεςιακά ερωτιματα (TPCDS 
queries), διαφόρων τφπων και επιπζδων πολυπλοκότθτασ. Σκοπόσ των ερωτθμάτων, είναι να 
υποβλθκοφν επαναλθπτικά ςτθ  βάςθ δεδομζνων του TPCDS ϊςτε να καταγραφεί θ αποδοτικότθτα τθσ 
εκτζλεςθσ τουσ και με βάςθ αυτι να προκφψουν χριςιμα ςυμπεράςματα για το υπό εξζταςθ ςφςτθμα.  
Ππωσ όλα τα επιμζρουσ λειτουργικά ςυςτατικά του TPCDS benchmark, ζτςι και τα TPCDS queries, δεν 
είναι ςχεδιαςμζνα για ζνα ςυγκεκριμζνο ςφςτθμα διαχείριςθσ βάςεων δεδομζνων, οφτε καν για μία 
ςυγκεκριμζνθ γλϊςςα βάςεων δεδομζνων (πχ SQL). Αντίκετα, διατίκενται υπό μορφι templates που ο 
χριςτθσ του benchmark οφείλει να μεταφράςει ςε πραγματικά ερωτιματα, γραμμζνα ςτθν γλϊςςα 
βάςεων δεδομζνων που κα επιλζξει. Στα πλαίςια τθσ εργαςίασ, τα templates που χρθςιμοποιικθκαν 
μεταφράςτθκαν με τζτοιο τρόπο, ϊςτε τα αντίςτοιχα queries είναι ςυμβατά με τθν διάλεκτο SQL που 
χρθςιμοποιεί το ςφςτθμα διαχείριςθσ βάςεων δεδομζνων που χρθςιμοποιικθκε (MySQL Server). 
Κάκε ζνα από τα TPCDS queries ζχει μια ςειρά από χαρακτθριςτικά, που όπωσ ζχει ιδθ αναφερκεί, 
μποροφν να το εντάξουν ςτισ εξισ κατθγορίεσ: Reporting queries, Ad-hoc queries, Iterative OLAP 
queries, Data mining queries. Σε πολλζσ περιπτϊςεισ, θ κατθγοριοποίθςθ των TPCDS queries δεν είναι 
απόλυτθ, με τθν ζννοια ότι κάκε query μπορεί να ζχει χαρακτθριςτικά ικανά να το εντάξουν ςε 
περιςςότερεσ από μια κατθγορίεσ.  
Στα πλαίςια αυτισ τθσ εργαςίασ χρθςιμοποιικθκε μόνο ζνα υποςφνολο των TPCDS queries. Για τθν 
ακρίβεια, επιλζχτηκαν εκείνα τα queries ςτα οποία υπάρχει εμπλοκή των booleanized attributes  τθσ  
TPCDS βάςθσ δεδομζνων. Κακζνα από τα επιλεγμζνα queries, αντιπροςωπεφει όλα τα queries με 
παρεμφερι δομικά χαρακτθριςτικά, που κα μποροφςαν να υποβλθκοφν ςτθ βάςθ δεδομζνων.  
Τα queries που επιλζχκθκαν, υποβλικθκαν επαναλθπτικά τόςο ςτθν TPCDS βάςθ δεδομζνων όςο και 
ςτθν booleanized TPCDS βάςθ δεδομζνων (αφοφ πρϊτα πραγματοποιθκοφν οι κατάλλθλοι 
μεταςχθματιςμοί). Με τθ μζκοδο αυτι, παρατθρικθκε κατά πόςο και ςε ποιο βακμό διαφοροποιείται 
θ απόδοςθ τθσ εκτζλεςθσ των ερωτθμάτων ςτισ δυο βάςεισ. Εφόςον θ όλθ διαδικαςία 
πραγματοποιικθκε κάτω από τισ ίδιεσ ακριβϊσ ςυνκικεσ για τισ δυο βάςεισ, είναι ςαφζσ ότι 
οποιαδιποτε διαφορά ςτθν απόδοςθ οφείλεται ςτθν εφαρμογι του Boolean approach ςτθν TPCDS 
βάςθ δεδομζνων. 
Το βαςικό χαρακτθριςτικό ωσ προσ το οποίο ςυγκρίνονται οι δυο υλοποιιςεισ τθσ TPCDS βάςθσ 
δεδομζνων (basic και booleanized) είναι ο χρόνοσ εκτζλεςθσ των queries. Η διαφορά απόδοςθσ μεταξφ 
τουσ, καταδεικνφεται χρθςιμοποιϊντασ ωσ μζτρο τθν ποςοςτιαία χρονικι απόκλιςθ τθσ εκτελζςεων 
κάκε query ςτισ δυο διαφορετικζσ υλοποιιςεισ.  
Η χριςθ ποςοςτϊν και όχι απόλυτων τιμϊν, γίνεται για δυο λόγουσ: 
 προκειμζνου τα αποτελζςματα του πειράματοσ να είναι ποιοτικά, και να μποροφν να 
γενικευτοφν ςε βάςεισ δεδομζνων διαφόρων μεγεκϊν. 
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 προκειμζνου να είναι πιο εφκολα ςυγκρίςιμθ θ επίδραςθ που ζχει θ εφαρμογι του boolean 
approach από query ςε query. 
Ο υπολογιςμόσ τθσ ποςοςτιαίασ χρονικισ απόκλιςθσ των δφο υλοποιιςεων, ςε κάκε επανάλθψθ κάκε 
query γίνεται με βάςθ τον ακόλουκο τφπο : 
Από τθν μορφι του παραπάνω τφπου 
προκφπτουν τα ακόλουκα: 
 Αρνθτικι τιμι του    (   )ςθμαίνει 
ότι για τθ για τθν επανάλθψθ j του query q, θ 
booleanized ΒΔ υπερτερεί τθσ βαςικισ ΒΔ. 
 Θετικι τιμι του    (   )ςθμαίνει ότι 
για τθ για τθν επανάλθψθ j του query q, θ 
booleanized ΒΔ υςτερεί τθσ βαςικισ ΒΔ. 
 Πςο μεγαλφτερθ είναι κατά απόλυτθ 
τιμι το    (   ), τόςο μεγαλφτερθ είναι θ 
διαφορά ςτο χρόνο εκτζλεςθσ μεταξφ 
booleanized ΒΔ και βαςικισ ΒΔ για τθν 
εκτζλεςθ j του query q. 
Στθν παρακάτω καταγραφι των TPCDS queries 
που χρθςιμοποιικθκαν, για κάκε TPCDS query ςυμπεριλαμβάνονται τα εξισ: 
1. To βαςικό query ςε γλϊςςα SQL, όπωσ υποβλικθκε ςτθν TPCDS βάςθ δεδομζνων.  
2. Το booleanized query ςε γλϊςςα SQL, όπωσ υποβλικθκε ςτθν booleanized TPCDS βάςθ 
δεδομζνων.  
3. Συνοπτικι περιγραφή των SQL μεταςχηματιςμϊν που πραγματοποιικθκαν, ϊςτε το αρχικό 
query, που απευκφνεται ςτθν TPCDS βάςθ δεδομζνων,  να μεταφραςτεί ςτο booleanized query 
που απευκφνεται ςτθν booleanized TPCDS βάςθ δεδομζνων. 
4. Διαγράμματα ποςοςτιαίασ χρονικήσ απόκλιςησ ανά επανάλθψθ εκτζλεςθσ του query και ςτισ 
δυο υλοποιιςεισ τθσ TPCDS βάςθσ δεδομζνων, και ςυνοπτικόσ ςχολιαςμόσ. 
   (   )  (
  (   )   (   )
 (   )
)      
Ποςοςτιαία Χρονική Απόκλιςη (ATD%) 
- Query:  q 
- Loop number: j 
- Χρόνοσ εκτζλεςθσ ςτθν βαςικι tpcds ΒΔ: t(q,L) 
- Χρόνοσ εκτζλεςθσ ςτθν booleanized tpcds ΒΔ: bt(q,L) 
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QUERY 1 
Basic SQL 
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Booleanized SQL 
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Μετατροπζσ SQL 
d_day_name:  d_day_name = ‘Value’   <-> d_day_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ππωσ φαίνεται και ςτο διάγραμμα, ςε όλεσ τισ επαναλιψεισ εκτζλεςθσ του query  ο χρόνοσ 
εκτζλεςθσ ςτθν booleanized βάςθ δεδομζνων είναι αιςκθτά μικρότεροσ.  
Είναι ςαφζσ ότι θ εφαρμογι του μεταςχθματιςμοφ boolean approach επιδρά κετικά ςε 
ερωτιματα τζτοιου είδουσ. Μπορεί ο μεταςχθματιςμόσ να εφαρμόςτθκε ςε ζνα μόνο 
attribute, ωςτόςο  αυτό εμπλζκεται ςε πολλά εμφωλευμζνα queries, και μάλιςτα με όλεσ 
τισ δυνατζσ τιμζσ του. Το γεγονόσ αυτό  αυξάνει, τόςο τθ ςυνολικι πολυπλοκότθτα του 
query όςο και τον βακμό επίδραςθσ του attribute ςτθν εκτζλεςθ του query. 
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QUERY 2 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
d_day_name:  d_day_name = ‘Value’   <-> d_day_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ο χρόνοσ εκτζλεςθσ του query είναι και εδϊ μικρότεροσ ςτισ περιςςότερεσ επαναλιψεισ. Η 
διαφορά ωςτόςο είναι αιςκθτά μικρότερθ ςε ςχζςθ με το πρϊτο query. Αυτό ςυμβαίνει 
γιατί αν και μεταςχθματίςτθκε το ίδιο attribute, ςτο query αυτό θ εμπλοκι του είναι πολφ 
μικρότερθ, κι ζτςι επιδρά πολφ λιγότερο ςτθν εκτζλεςθ του query.
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QUERY 3 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
cd_gender: cd_gender =  ‘Value’  <->  cd_gender_Value = 1 
cd_marital_status: cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status: cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
p_channel_email: p_channel_email = 'Value'  <->  p_channel_email_Value = 1 
p_channel_event: p_channel_event = 'Value' <-> p_channel_event_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Σε όλεσ τισ επαναλιψεισ, θ εκτζλεςθ του query ςτθν booleanized βάςθ δεδομζνων απαιτεί 
αιςκθτά λιγότερο χρόνο. Φαίνεται ότι και ςε αυτι τθν περίπτωςθ ο μεταςχθματιςμόσ 
boolean approach ζχει κετικι επίδραςθ ςτον χρόνο εκτζλεςθσ του query. 
Αυτι τθ φορά, ζχουν μεταςχθματιςτεί πζντε διαφορετικά attributes, από δυο πίνακεσ, τα 
οποία μάλιςτα εμπλζκονται ςε εμφωλευμζνα queries. Πλα τα παραπάνω αυξάνουν τθν 
επίδραςθ που ζχει ο μεταςχθματιςμόσ ςτον χρόνο εκτζλεςθσ και δικαιολογοφν τθν μορφι 
του διαγράμματοσ. 
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QUERY 4 
Basic SQL 
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Booleanized SQL 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι, όπωσ φαίνεται και ςτο διάγραμμα,  θ ςυμπεριφορά του χρόνου 
εκτζλεςθσ είναι αρκετά άναρχθ, με τθν ποςοςτιαία χρονικι απόκλιςθ να εναλλάςςεται 
μεταξφ κετικϊν και αρνθτικϊν τιμϊν. Συνεπϊσ δεν φαίνεται να  υπάρχει άμεςθ επίδραςθ 
του μεταςχθματιςμοφ boolean approach ςτθν επίδοςθ του ςυγκεκριμζνου query. 
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QUERY 5 
Basic SQL 
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Booleanized SQL 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
cd_gender:   cd_gender = = 'Value'  <->  cd_gender_Value = 1 
cd_marital_status: cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status:  cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι, όπωσ φαίνεται και ςτο διάγραμμα,  θ ςυμπεριφορά του χρόνου 
εκτζλεςθσ είναι αρκετά άναρχθ, με τθν ποςοςτιαία χρονικι απόκλιςθ να εναλλάςςεται 
μεταξφ κετικϊν και αρνθτικϊν τιμϊν. Συνεπϊσ δεν φαίνεται να  υπάρχει άμεςθ επίδραςθ 
του μεταςχθματιςμοφ boolean approach ςτθν επίδοςθ του ςυγκεκριμζνου query. 
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QUERY 6 
Basic SQL 
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Booleanized SQL 
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Μετατροπζσ SQL 
c_preferred_customer_flag:  
c_preferred_customer_flag = 'Value'  <->  c_preferred_customer_flag_Value = 1   
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στισ περιςςότερεσ επαναλιψεισ ο χρόνοσ εκτζλεςθσ είναι οριακά μικρότεροσ ςτθν 
booleanized βάςθ δεδομζνων. Ραρόλα αυτά οι χρονικζσ διαφορζσ είναι ςτθ ςυντριπτικι 
πλειοψθφία των περιπτϊςεων οριακζσ και υπάρχουν αρκετζσ εναλλαγζσ ςτο πρόςθμο, 
ςυνεπϊσ δεν φαίνεται να υπάρχει ουςιαςτικι επίδραςθ του boolean approach 
Μεταςχθματιςμοφ ςτο χρόνο εκτζλεςθσ του query.  
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QUERY 7 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
cd_gender:   cd_gender =  'Value'  <->  cd_gender_Value = 1 
cd_marital_status:  cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status:  cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι φαίνεται να υπάρχει μεγάλθ χρονικι διαφορά υπζρ τθσ booleanized 
βάςθσ δεδομζνων. Μεταςχθματίςτθκαν τρία attributes τα οποία ςυμμετζχουν ςε πολλά 
εμφωλευμζνα queries και αυτό είχε κεαματικι επίδραςθ ςτο χρόνο εκτζλεςθσ του query. 
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QUERY 8 
Basic SQL 
 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
d_quarter_name:  d_quarter_name = 'Value'  <->  d_quarter_name_Value = 1 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι παρουςιάηονται μικρζσ χρονικζσ διαφορζσ, (ςτθν πλειοψθφία τουσ 
υπζρ τθσ αρχικισ βάςθσ δεδομζνων) κι ζτςι δεν φαίνεται ο μεταςχθματιςμόσ να είχε 
μεγάλθ επίδραςθ ςτθν εκτζλεςθ του query. Φυςικά αυτό οφείλεται και ςτο γεγονόσ ότι 
πρόκειται για ζνα ιδιαίτερα απλό query, ενϊ μεταςχθματίςτθκε μόλισ ζνα attribute και το 
οποίο εμπλζκεται μόνο ςε ζνα WHERE clause. Συνεπϊσ, θ επίδραςθ του μεταςχθματιςμοφ 
boolean approach δεν αναμενόταν να είναι εντυπωςιακι.  
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QUERY 9 
Basic SQL 
 
Booleanized SQL 
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Μετατροπζσ SQL 
d_quarter_name:  d_quarter_name = 'Value'  <->  d_quarter_name_Value = 1 
d_quarter_name: d_quarter_name  IN  ('Value1', 'Value2', 'Value3')  <->   
d_quarter_name_Value1=1  OR  d_quarter_name_Value2=1  OR d_quarter_name_Value3=1 
 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
 
Σχόλια 
Ραρατθροφνται ςυνεχείσ εναλλαγζσ ςτο πρόςθμο τθσ χρονικισ διαφοράσ αλλά και 
εκατζρωκεν μεγάλεσ χρονικζσ διαφορζσ,  ιδιαίτερα εισ βάροσ τθσ booleanized βάςθσ 
δεδομζνων, γεγονόσ που δείχνει ότι ο μεταςχθματιςμόσ boolean approach δεν είχε κάποια 
ςτακερισ μορφισ επίδραςθ ςτον χρόνο εκτζλεςθσ του query ςτισ δυο βάςεισ δεδομζνων.   
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QUERY 10 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
d_month_name: d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Ραρατθροφνται ςυνεχείσ εναλλαγζσ ςτο πρόςθμο τθσ χρονικισ διαφοράσ αλλά και μεγάλεσ 
χρονικζσ διαφορζσ (κυρίωσ όταν αυτζσ είναι υπζρ τθσ αρχικισ βάςθσ δεδομζνων),  πράγμα 
που δείχνει ότι ο μεταςχθματιςμόσ boolean approach δεν είχε κάποια ςτακερισ μορφισ 
επίδραςθ ςτον χρόνο εκτζλεςθσ του query ςτισ δυο βάςεισ δεδομζνων.   
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QUERY 11 
Basic SQL 
 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
cd_gender:   cd_gender = = 'Value'  <->  cd_gender_Value = 1 
cd_marital_status:  cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status: cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
p_channel_email:  p_channel_email = 'Value'  <->  p_channel_email_Value = 1 
p_channel_event:  p_channel_event = 'Value' <-> p_channel_event_Value = 1 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι φαίνεται πωσ ο ταυτόχρονοσ μεταςχθματιςμόσ πζντε attributes από 
δυο διαφορετικοφσ πίνακεσ επζφερε ορατι διαφορά ςτο χρόνο εκτζλεςθσ του query υπζρ 
τθσ booleanized βάςθ δεδομζνων, ςτθν οποία το query ολοκλθρϊνεται γρθγορότερα 
ςχεδόν ςε όλεσ τισ επαναλιψεισ. 
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QUERY 12 
Basic SQL 
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Booleanized SQL 
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Μετατροπζσ SQL 
c_preferred_customer_flag:  
c_preferred_customer_flag   <->   
 c_preferred_customer_flag_yes ,  c_preferred_customer_flag_no   
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Μεταςχθματίςτθκε ζνα μόνο attribute, το οποίο μάλιςτα δεν εμπλζκεται ςε κάποιο WHERE 
clause του query. Ραρά το γεγονόσ ότι οι περιςςότερεσ επαναλιψεισ κατζγραψαν μειωμζνο 
χρόνο εκτζλεςθσ για τθν booleanized βάςθ δεδομζνων, οι ςυχνζσ εναλλαγζσ προςιμου 
μαρτυροφν ότι θ επίδραςθ του μεταςχθματιςμοφ boolean approach δεν είναι ςτακερι για 
queries ατισ τθσ μορφισ.  
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QUERY 13 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
c_preferred_customer_flag: 
 c_preferred_customer_flag = 'Value'  <->  c_preferred_customer_flag_Value = 1   
d_day_name: d_day_name = 'Value'  <->  d_day_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Μεταςχθματίςτθκαν δυο χαρακτθριςτικά, από δυο διαφορετικοφσ πίνακεσ. Μάλιςτα ζνα εξ 
αυτϊν εμπλζκεται ςε ζνα εμφωλευμζνο query. Τα αποτελζςματα δείχνουν ςαφι υπεροχι 
τθσ booleanized βάςθσ δεδομζνων, αφοφ ςτο ςφνολο τον επαναλιψεων ο χρόνοσ 
εκτζλεςθσ του query ςε αυτι ιταν αιςκθτά μικρότεροσ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 14 
Basic SQL 
 
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  
d_month_ name  <->  d_month_name_January, …,  d_month_name_December 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Μεταςχθματίςτθκε ζνα attribute, το οποίο εμπλζκεται ςε SELECT, GROUP BY και ORDER BY 
clauses. Ραρόλο που οι περιςςότερεσ επαναλιψεισ κατζγραψαν ελαφρϊσ μικρότερο χρόνο 
εκτζλεςθσ ςτθν booleanized βάςθ δεδομζνων, οι εναλλαγζσ προςιμου ςτο διάγραμμα 
δείχνουν ότι θ επίδραςθ του μεταςχθματιςμοφ είναι απρόβλεπτθ για queries αυτισ τθσ 
μορφισ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY15 
Basic SQL 
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  
d_month_ name  <->  d_month_name_January, …,  d_month_name_December 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Μεταςχθματίςτθκε ζνα attribute, το οποίο εμπλζκεται ςε SELECT, GROUP BY και ORDER BY 
clauses. Ραρόλο που οι περιςςότερεσ επαναλιψεισ κατζγραψαν ελαφρϊσ μικρότερο χρόνο 
εκτζλεςθσ ςτθν booleanized βάςθ δεδομζνων, οι εναλλαγζσ προςιμου ςτο διάγραμμα 
δείχνουν ότι θ επίδραςθ του μεταςχθματιςμοφ είναι απρόβλεπτθ για queries αυτισ τθσ 
μορφισ. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY16 
Basic SQL 
 
 
Booleanized SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Μεταςχθματίςτθκε ζνα attribute, με ςχετικά μεγάλο εφροσ τιμϊν και το οποίο ςυμμετζχει 
ςε WHERE clause. Στο ςφνολο των επαναλιψεων, πλθν μιασ και μοναδικισ αποκλίνουςασ 
μζτρθςθσ ςτθν πρϊτθ επανάλθψθ, θ booleanized βάςθ δεδομζνων υπερτερεί ζναντι τθσ 
αρχικισ, αφοφ καταγράφει μικρότερουσ χρόνουσ εκτζλεςθσ  του query. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 17 
Basic SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_day_name: d_day_name = 'Value'  <->  d_day_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Μεταςχθματίςτθκε ζνα attribute το οποίο ςυμμετζχει ςτο ςθμαντικότερο ωσ προσ το 
υπολογιςτικό κόςτοσ μζροσ του query (CASE clause). Ραρά το γεγονόσ ότι υπάρχουν λίγεσ 
εξαιρζςεισ, ςτθ ςυντριπτικι πλειοψθφία των επαναλιψεων θ booleanized βάςθ δεδομζνων 
καταγράφει αιςκθτά μικρότερουσ χρόνουσ εκτζλεςθσ, κάτι που δείχνει ότι και ςε αυτι τθν 
περίπτωςθ, ο μεταςχθματιςμόσ boolean approach είχε κετικό αντίκτυπο.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 18 
Basic SQL 
 
 
Booleanized SQL 
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_quarter_name:  d_quarter_name = 'Value'  <->  d_quarter_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι μεταςχθματίςτθκε ζνα attribute που εμπλζκεται ςε ζνα WHERE 
clause. Τα αποτελζςματα κατζγραψαν υψθλότερουσ χρόνουσ για τθν booleanized βάςθ 
δεδομζνων, ςτο ςφνολο των επαναλιψεων. Αυτό επιβεβαιϊνει τθν απρόβλεπτθ επίδραςθ 
του μεταςχθματιςμοφ ςτθν απόδοςθ των queries.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 19 
Basic SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_day_name:   
d_day_name IN (v1, v2,v3)   <-> 
d_day_name_v1 = 1 OR d_day_name_v2 = 1 OR  d_day_name_v3 = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι το attribute που μεταςχθματίςτθκε εμπλζκεται ςε ζνα εμφωλευμζνο 
ΙΝ clause. Οι χρόνοι που καταγράφθκαν είναι πολφ κοντά μεταξφ τουσ και υπάρχουν 
αρκετζσ εναλλαγζσ προςιμου. Ραρά το γεγονόσ ότι οι περιπτϊςεισ που θ booleanized βάςθ 
υπερτερεί είναι οριακά περιςςότερεσ, δεν μποροφμε να ιςχυριςτοφμε ότι ο 
μεταςχθματιςμόσ είχε ορατι κετικι επίδραςθ ςτθν επίδοςθ του query.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 20 
Basic SQL 
 
 
Booleanized SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
cd_marital_status:  cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status:  cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στθν περίπτωςθ αυτι, ο μεταςχθματιςμόσ δυο attributes που εμπλζκονται ςε ζνα ςφνκετο 
WHERE clause φαίνεται πωσ επζδραςε κετικά ςτθν εκτζλεςθ του query, αφοφ ςχεδόν ςτο 
ςφνολο των επαναλιψεων ο χρόνοσ εκτζλεςθσ του query ςτθν booleanized βάςθ 
δεδομζνων ιταν μικρότεροσ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 21 
Basic SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ππωσ φαίνεται εφκολα ςτο διάγραμμα, το query αυτό αποτελεί ζνα ακόμα παράδειγμα ςτο 
οποίο ο μεταςχθματιςμόσ επζδραςε κετικά ςτον χρόνο εκτζλεςθσ, αφοφ ςτο ςφνολο των 
επαναλιψεων, το query εκτελζςτθκε γρθγορότερα ςτθν booleanized βάςθ δεδομζνων. Για 
άλλθ μια φορά το booleanized attribute εμπλζκεται ςε εμφωλευμζνο (και μάλλιςτα 
επαναλαμβανόμενο) WHERE clause. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 22 
Basic SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ππωσ και ςτο προθγοφμενο query, ο μεταςχθματιςμόσ του attribute d_month_name που 
ζχει δϊδεκα πικανζσ τιμζσ και εμπλζκεται ςτο where clause του query, φαίνεται να 
επθρζαςε πολφ κετικά τθν εκτζλεςθ του query, αφοφ ςε όλεσ τισ επαναλιψεισ ο χρόνοσ 
εκτζλεςθσ ςτθν booleanized βάςθ δεδομζνων είναι αιςκθτά μικρότεροσ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 23 
Basic SQL 
 
 
Booleanized SQL 
 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ρρόκειται για ζνα query που καταδεικνφει τθν απρόβλεπτθ επίδραςθ του μεταςχθματιςμοφ 
ςτθν επίδοςθ. Ρολλζσ εναλλαγζσ προςιμου, μαρτυροφν ότι ο μεταςχθματιςμόσ δεν 
επζδραςε προσ τθ μια ι τθν άλλθ κατεφκυνςθ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 24 
Basic SQL 
 
 
Booleanized SQL 
 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Το ςυγκεκριμζνο είναι χαμθλισ υπολογιςτικισ πολυπλοκότθτασ και θ αλλαγι που επζφερε 
ο μεταςχθματιςμόσ ςτθ δομι του ανεπαίςκθτθ. Οι ςυχνζσ εναλλαγζσ προςιμου ςτο 
διάγραμμα δείχνουν ότι ο μεταςχθματιςμόσ δεν επζδραςε προσ τθ μια ι τθν άλλθ 
κατεφκυνςθ, οφτε ςε αυτό το query. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
126 
 
QUERY 25 
Basic SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
129 
 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
cd_marital_status:  
cd1.cd_marital_status  !=  cd2.cd_marital_status   <->   
(cd1.cd_marital_status_Value1 = 1  AND  cd2.cd_marital_status_Value1 = 0) 
OR  (cd1.cd_marital_status_Value2 = 1  AND  cd2.cd_marital_status_Value2 = 0) 
OR (cd1.cd_marital_status_Value3 = 1  AND  cd2.cd_marital_status_Value3 = 0) 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ο μεταςχθματιςμόσ του ςυγκεκριμζνου query ιταν ιδιαίτεροσ, λόγω του λογικοφ 
ςυνδζςμου ‘!=’ ςτο αρχικό query. Τα αποτελζςματα ιταν ιδιαίτερα κετικά, αφοφ θ 
Booleanized βάςθ δεδομζνων υπερτερεί ςε όλεσ τισ επαναλιψεισ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
131 
 
QUERY26 
Basic SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ππωσ φαίνεται και ςτο διάγραμμα, ο χρόνοσ εκτζλεςθσ του ςυγκεκριμζνου query ιταν 
αιςκθτά μικρότεροσ ςτθν booleanized βάςθ δεδομζνων, ςτο ςφνολο ςχεδόν των 
επαναλιψεων. Το attribute που μεταςχθματίςτθκε ζχει μεγάλο εφροσ τιμϊν και εμπλζκεται 
ςε ζνα ιδιαίτερα ςφνκετο εμφωλευμζνο query.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY27 
Basic SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  
d_month_name  ΙΝ (v1,v2,v3)   <->   
d_month_name_v1 = 1  OR  d_month_name_v2 = 1  OR  d_month_name_v3 = 1 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
Σχόλια 
Ζνα ΙΝ clause ςτο αρχικό query μετατράπθκε ςε ζναν ςυνδυαςμό OR clauses επί του ίδιου 
(booleanized) attribute ςτο μεταςχθματιςμζνο query. Φαίνεται πωσ ο μεταςχθματιςμόσ δεν 
επθρζαςε με ευκφ τρόπο τθν επίδοςθ του ςυγκεκριμζνου query, όπωσ φαίνεται και από  τισ 
ςυχνζσ εναλλαγζσ προςιμου ςτο διάγραμμα. 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 28 
Basic SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
cd_gender:   cd_gender  <->  cd_gender_male,  cd_gender_female 
cd_marital_status:   
cd_marital_status    <->  
 cd_marital_single,  cd_marital_married,  cd_marital_divorced 
cd_education_status:  
cd_education_status   <->   
cd_education_status_primary, cd_education_status_secondary, 
cd_education_status_university, cd_education_status_postgraduate 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στο query αυτό εφαρμόςτθκαν πολλζσ μετατροπζσ, ωςτόςο ο χρόνοσ εκτζλεςθσ δεν 
επθρεάςτθκε με ςαφι τρόπο. Οι ςυχνζσ εναλλαγζσ προςιμου ςτθ γραφικι παράςταςθ 
είναι ενδεικτικζσ . Καμία από τισ δφο υλοποιιςεισ τθσ βάςθσ δεν υπερτερεί ορατά ζναντι 
τθσ άλλθσ.
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 29 
Basic SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Στο query αυτό ο boolean approach μεταςχθματιςμόσ είχε ςαφι κετικά αποτελζςματα για 
τον χρόνο εκτζλεςθσ, αφοφ ςτο ςφνολο ςχεδόν των επαναλιψεων θ booleanized βάςθ 
δεδομζνων υπερτερεί τθσ βαςικισ. Και ςε αυτι τθν περίπτωςθ το attribute Ρου 
μεταςχθματίςτθκε εμπλζκεται ςε WHERE CLASE εμφωλευμζνου query.  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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QUERY 30 
Basic SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Booleanized SQL 
 
  
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
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Μετατροπζσ SQL 
cd_marital_status:  cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
Σχόλια 
Ακόμα μια περίπτωςθ ςτθν οποία ο μεταςχθματιςμόσ ενόσ attribute που εμπλζκεται ςε 
WHERE clause επιδρά κετικά ςτον χρόνο εκτζλεςθσ του query. Σε όλεσ τισ επαναλιψεισ θ 
booleanized βάςθ δεδομζνων υπερτερεί τθσ αρχικισ.
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QUERY 31 
Basic SQL 
 
 
Booleanized SQL
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
153 
 
 
Μετατροπζσ SQL 
d_month_name:  d_month_name = 'Value'  <->  d_month_name_Value = 1 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
O μεταςχθματιςμόσ ενόσ attribute που εμπλζκεται ςε εμφωλευμζνο WHERE clause, αυτι τθ φορά του 
d_day_name που ζχει επτά πικανζσ τιμζσ,  καταγράφει κετικά αποτελζςματα ωσ προσ τον χρόνο 
εκτζλεςθσ του query, κακϊσ και πάλι, θ booleanized βάςθ δεδομζνων υπερτερεί τθσ αρχικισ, ςε όλεσ 
τισ επαναλιψεισ εκτζλεςθσ του query. 
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QUERY 32 
Basic SQL 
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Booleanized SQL 
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Μετατροπζσ SQL 
cd_marital_status:  cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status:  cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Σε αυτό το query μεταςχθματίςτθκαν δυο attributes τα οποία εμπλζκονται ςε ζνα ςφνκετο WHERE 
clause. Τα αποτελζςματα είναι εμφανϊσ κετικά για τθν Booleanized βάςθ δεδομζνων που υπερτερεί 
χρονικά ςχεδόν ςτο ςφνολο των επαναλιψεων. 
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QUERY 33 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
t_am_pm:  t_am_pm = 'value'   <->   t_am_pm_value = 1 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια 
Το ςυγκεκριμζνο query είναι ςχετικά απλό και θ αλλαγζσ ςτθ δομι του από τον μεταςχθματιςμό 
ελάχιςτεσ. Τα αποτελζςματα, με τισ ςυνεχείσ εναλλαγζσ προςιμου, δεν δείχνουν ςαφι επιρροι του 
χρόνου εκτζλεςθσ του query από τον μεταςχθματιςμό boolean approach.  
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QUERY 34 
Basic SQL 
 
 
Booleanized SQL 
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Μετατροπζσ SQL 
d_month_name: d_month_name = 'Value'  <->  d_month_name_Value = 1 
cd_marital_status: cd_marital_status = 'Value'  <->  cd_marital_status_Value = 1 
cd_education_status: cd_education_status = 'Value'  <->  cd_education_status_Value = 1 
 
 
 
Διάγραμμα Ροςοςτιαίασ Χρονικισ Απόκλιςθσ 
 
 
 
Σχόλια  
Το query αυτό, που υπζςτθ μεταςχθματιςμό ςε τρία attributes, είναι ζνα από τα ελάχιςτα 
παραδείγματα ςτα οποία θ αρχικι βάςθ φαίνεται να υπερτερεί χρονικά ζναντι τθσ booleanized βάςθσ, 
αφοφ ςτθν πλειοψθφία των επαναλιψεων, καταγράφει μικρότερο χρόνο εκτζλεςθσ. 
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ΕΡΙΛΟΓΟΣ 
 
Τα επιμζρουσ αποτελζςματα των queries καταδεικνφουν ότι θ επίδραςθ του μεταςχθματιςμοφ Boolean 
Approach ςτθν επίδοςθ τθσ εκτζλεςθσ των queries, και ειδικότερα ςτον χρόνο εκτζλεςθσ, είναι αρκετά 
απρόβλεπτθ. 
Στο ακόλουκο διάγραμμα απεικονίηεται θ μζςθ χρονικι διαφορά τθσ εκτζλεςθσ κάκε query ςτισ δυο 
βάςεισ, για όλεσ τισ επαναλιψεισ.  
 
 
 
Σε πολλζσ περιπτϊςεισ θ booleanized βάςθ δεδομζνων υπερτερεί τθσ βαςικισ ωσ προσ το χρόνο 
εκτζλεςθσ των ερωτθμάτων. Είναι ενδεικτικό ότι καταγράφθκαν queries με χρονικζσ διαφορζσ υπζρ τθσ 
booleanized βάςθσ δεδομζνων, οι οποίεσ ξεπερνοφν κατά μζςο όρο το 50%. Τα αντίςτοιχα επί μζρουσ 
διαγράμματα των queries, που καταγράφονται ςτο προθγοφμενο κεφάλαιο, καταγράφουν ςτακερά 
μικρότερουσ χρόνουσ για τθν booleanized βάςθ δεδομζνων. Για queries όπωσ αυτά ο μεταςχθματιςμόσ 
Boolean Approach φαίνεται πωσ επιδρά κετικά ςτον χρόνο εκτζλεςθσ τουσ. 
Ραρόλα αυτά, ςε εξίςου πολλζσ περιπτϊςεισ οι χρονικζσ διαφορζσ που παρατθροφνται είναι πολφ 
μικρζσ κατά μζςο όρο. Στα queries αυτά καταγράφθκαν χρονικζσ διαφορζσ  με πολλζσ εναλλαγζσ 
προςιμου, που ςθμαίνει ςε άλλεσ επαναλιψεισ θ booleanized βάςθ υπερτεροφςε και ςε άλλεσ 
υςτεροφςε. Για queries ςαν κι αυτά φαίνεται πωσ ο μεταςχθματιςμόσ Boolean Approach δεν ζχει 
κάποια ιδιαίτερθ επίδραςθ ςτον χρόνο εκτζλεςθσ τουσ. 
Τζλοσ, παρουςιάςτθκαν και μεμονωμζνεσ περιπτϊςεισ queries () ςτα οποία θ booleanized βάςθ 
δεδομζνων υςτεροφςε χρονικά, κάτι που καταδεικνφει ακόμα περιςςότερο ότι ο μεταςχθματιςμόσ 
Boolean Approach ζχει απρόβλεπτεσ επιπτϊςεισ, όςον αφορά τον χρόνο εκτζλεςθσ ενόσ query. 
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Σε μια προςπάκεια να καταγραφοφν οι παράγοντεσ που ενιςχφουν τθν επίδραςθ του μεταςχθματιςμοφ 
Boolean Approach ςτον χρόνο εκτζλεςθσ ενόσ ςχεςιακοφ query, κα εξετάςουμε εκτενζςτερα τθν δομι 
των queries που κατζγραψαν τισ μεγαλφτερεσ (κατά μζςο όρο) χρονικζσ διαφορζσ υπζρ τθσ booleanized 
βάςθσ δεδομζνων. 
 Query  1: Μεταςχθματίςτθκε το attribute d_day_name, το οποίο ζχει εφροσ επτά 
διαφορετικϊν varchar τιμϊν και εμπλζκεται ςτον υπολογιςμό aggregate function (sum()) εντόσ 
εμφωλευμζνων queries. 
 Query  3: Μεταςχθματίςτθκαν τα attributes cd_gender, cd_marital_status και 
cd_education_status, του πίνακα customer_demographics, με εφροσ δυο, τριϊν και τεςςάρων 
varchar τιμϊν αντίςτοιχα, κακϊσ και τα p_channel_email και p_channel_event του πίνακα 
promotion με εφροσ δυο varchar τιμϊν το κακζνα. Τα attributes ςυμμετζχουν ςτον ςχθματιςμό 
ενόσ ςφνκετο WHERE clause με ςυηεφξεισ και διαηεφξεισ clauses που τα εμπλζκουν.  
 Query  7: Μεταςχθματίςτθκαν τα attributes cd_gender, cd_marital_status και 
cd_education_status, του πίνακα customer_demographics, τα οποία ςυμμετζχουν ςε clauses 
με ςυηεφξεισ και διαηεφξεισ διαφόρων τιμϊν τουσ. 
 Query 13: Μεταςχθματίςτθκαν τα attributes c_preferred_customer_flag και d_day_name. Το 
πρϊτο ζχει εφροσ δυο varchar τιμϊν και ςυμμετζχει ςτο ORDER BY clause του query, ενϊ το 
δεφτερο οποίο ζχει εφροσ επτά διαφορετικϊν varchar τιμϊν και εμπλζκεται ςτον ςχθματιςμό 
ενόσ ςφνκετου WHERE clause με διαηεφξεισ των τιμϊν του. 
 Query 22: Μεταςχθματίςτθκε το attribute d_month_name, το οποίο ζχει εφροσ δϊδεκα 
διαφορετικϊν varchar τιμϊν και εμπλζκεται ςε ζνα απλό WHERE clause ςυηεφξεων. 
Ραρατθρϊντασ τθ δομι των παραπάνω (και όχι μόνο queries), διαφαίνονται οριςμζνεσ παράμετροι 
που φαίνεται να αυξάνουν τον βακμό ςτον οποίο επιδρά ο μεταςχθματιςμόσ Boolean Approach ςτον 
χρόνο εκτζλεςθσ των queries. Ραρακάτω καταγράφονται οι ςθμαντικότερεσ εξ αυτϊν: 
 Το πλικοσ των εμπλεκόμενων booleanized attributes. Φαίνεται πωσ θ ςυμμετοχι πολλϊν 
booleanized attributes αυξάνουν τθν επίδραςθ του μεταςχθματιςμοφ, ιδιαίτερα όταν 
εμπλζκονται ςε ςφνκετα WHERE clauses. 
 Το εφροσ τιμϊν των booleanized queries. Φαίνεται πωσ όςο μεγαλφτερο είναι το εφροσ τιμϊν 
ενόσ booleanized attribute τόςο περιςςότερο επθρεάηει τον χρόνο εκτζλεςθσ ο 
μεταςχθματιςμόσ του.  
 Τα clauses ςτα οποία εμπλζκονται booleanized attributes, (WHERE,SELECT, GROUP BY, ORDER 
BY, WITH IN κτλ). Φαίνεται πωσ ο μεταςχθματιςμόσ ζχει μεγάλθ επθρρεάηει ιδιαίτερα τα 
queries που εμπλζκουν τα booleanized attributes ςε ςφνκετα WHERE CLAUSES, ιδιαίτερα όταν 
αυτά είναι εμφωλευμζνα. 
Καταλιγοντασ, ο μεταςχθμάτιςμόσ Boolean Approach ευνοεί τον χρόνο εκτζλεςθσ ςχεςιακϊν queries 
ςε πολλζσ περιπτϊςεισ. Ωςτόςο, επειδι θ δομι των queries ζχει μεγάλθ ςθμαςία, πριν από 
οποιαδιποτε απόφαςθ για υιοκζτθςθ του, κα πρζπει να προθγθκοφν εκτενείσ δοκιμζσ και μετριςεισ, 
για queries με τθν δομι και τα χαρακτθριςτικά τθσ εκάςτοτε εφαρμογισ. 
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TpcdsDB.java 
 
 
package thesis; 
 
import java.sql.Connection; 
import java.sql.DriverManager; 
import java.sql.ResultSet; 
import java.sql.SQLException; 
import java.sql.Statement; 
import java.util.Random; 
 
 
public class TpcdsDB { 
 
// JDBC driver name and database URL 
final static String JDBC_DRIVER = "com.mysql.jdbc.Driver"; 
final static String DB_SERVER_URL = "jdbc:mysql://localhost/"; 
 
// Database name 
final static String DBNAME1  = "tpcds"; 
final static String DBNAME2  = "bool_tpcds"; 
 
//  Database credentials 
final static String USER = "root"; 
final static String PASS = ""; 
 
//Cardinalities of tables........................................................... 
 
/* Note: 
* 
* card(ss) > card(sr) 
* card(cs) > card(cr) 
* card(ws) > card(wr) 
* 
**/ 
 
public final int cc_cardinality = 10; 
public final int cp_cardinality = 10; 
public final int cr_cardinality = 10000; 
public final int cs_cardinality = 150000; 
public final int c_cardinality = 40000; 
public final int ca_cardinality = 1000; 
public final int cd_cardinality = 20000; 
public final int d_cardinality = 30000; 
public final int hd_cardinality = 1000; 
public final int ib_cardinality = 1000; 
public final int inv_cardinality = 100; 
public final int i_cardinality = 50000; 
public final int p_cardinality = 1000; 
public final int r_cardinality = 300; 
public final int sm_cardinality = 50; 
public final int s_cardinality = 200; 
public final int sr_cardinality = 10000; 
public final int ss_cardinality = 150000; 
public final int t_cardinality = 50000; 
public final int w_cardinality = 100; 
public final int wp_cardinality = 1000; 
public final int wr_cardinality = 10000; 
public final int ws_cardinality = 150000; 
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public final int web_cardinality = 200; 
 
 
//Random data methods 
 
private int rint(int max){ 
// returns a random integer in the range 1..max 
Random generator = new Random(); 
int rand = generator.nextInt(max) + 1 ; 
return rand; 
} 
 
private int rintrange(int min,int max){ 
// returns a random integer in the range min..max 
Random r = new Random(); 
int res = min + r.nextInt((max - min) + 1); 
return res; 
} 
 
private double rdec(int tot, int dec){ 
// returns a random decimal with dec digits after comma and at most tot total digits 
Random r = new Random(); 
double max = Math.pow(10, tot-dec) - 1; 
double rand =  max * r.nextDouble(); 
int tmp = (int)(rand*(Math.pow(10, dec))); 
rand = (double)(tmp/(Math.pow(10, dec))); 
return rand ; 
} 
 
private String rvchar(int n){ 
// returns a random varchar(n) (length n/2 .. n) surrounded by quotes 
Random r = new Random(); 
int l = r.nextInt((n - (n/2)) + 1) + (n/2); 
String characters = "abcdefghijklmnopqrstuvwxyz0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ"; 
char[] text = new char[l]; 
for (int i = 0; i < l; i++) 
{ 
text[i] = characters.charAt(r.nextInt(characters.length())); 
} 
String s =  new String(text); 
return "\'" + s + "\'"; 
} 
 
private  String rchar(int n){ 
// returns a random char(n) (length exactly n) surrounded be quotes 
Random r = new Random(); 
String characters = "abcdefghijklmnopqrstuvwxyz0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ"; 
char[] text = new char[n]; 
for (int i = 0; i < n; i++) 
{ 
text[i] = characters.charAt(r.nextInt(characters.length())); 
} 
String s =  new String(text); 
return "\'" + s + "\'"; 
} 
 
private String rdate(int minyear,int maxyear){ 
 
Random r = new Random(); 
int day = 1 + r.nextInt((28 - 1) + 1); 
int month = 1 + r.nextInt((12 - 1) + 1); 
int year = minyear + r.nextInt((maxyear - minyear) + 1); 
String d = "\'" + year + "-" + month + "-" + day + "\'"; 
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return d; 
} 
 
 
private String rvalue(String[] vals){ 
int j = rintrange(0, vals.length-1); 
return "\'" + vals[j] + "\'"; 
} 
 
 
// Lists of possible values, for attributes that will be booleanized...................... 
 
public final String[] cd_gender_vals = {"male","female"}; 
 
public final String[] cd_marital_status_vals = {"single","married","divorced"}; 
 
public final String[] cd_education_status_vals = 
{"primary","secondary","university","postgraduate"}; 
 
public final String[] d_day_name_vals = 
{"Monday","Tuesday","Wednesday","Thursday","Friday","Saturday","Sunday"}; 
 
public final String[] d_month_name_vals = 
{"January","February","March","April","May","June", 
"July","August","September","October","November","December"}; 
 
public final String[] d_quarter_name_vals = {"first","second","third","fourth"}; 
 
public final String[] t_am_pm_vals = {"AM","PM"}; 
 
public final String[] yes_no_vals = {"yes","no"}; 
 
//Create table statements................................................................. 
 
public final String cc_ctable = 
"CREATE TABLE IF NOT EXISTS call_center (" 
+ "cc_call_center_sk int not null auto_increment," 
+ "cc_call_center_id char(16) not null," 
+ "cc_rec_start_date date," 
+ "cc_rec_end_date date," 
+ "cc_closed_date_sk int," 
+ "cc_open_date_sk int," 
+ "cc_name varchar(50)," 
+ "cc_class varchar(50)," 
+ "cc_employees int," 
+ "cc_sq_ft int," 
+ "cc_hours char(20)," 
+ "cc_manager varchar(40)," 
+ "cc_mkt_id int," 
+ "cc_mkt_class char(50)," 
+ "cc_mkt_desc varchar(100)," 
+ "cc_market_manager varchar(40)," 
+ "cc_division integer," 
+ "cc_division_name varchar(50)," 
+ "cc_company integer," 
+ "cc_company_name char(50)," 
+ "cc_street_number char(10)," 
+ "cc_street_name varchar(60)," 
+ "cc_street_type char(15)," 
+ "cc_suite_number char(10)," 
+ "cc_city varchar(60)," 
+ "cc_county varchar(30)," 
+ "cc_state char(2)," 
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+ "cc_zip char(10)," 
+ "cc_country varchar(20)," 
+ "cc_gmt_offset decimal(5,2)," 
+ "cc_tax_percentage decimal(5,2)," 
+ "primary key (cc_call_center_sk)," 
+ "foreign key (cc_closed_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (cc_open_date_sk) references date_dim (d_date_sk)" 
+ ")"; 
 
public final String cp_ctable = 
"CREATE TABLE IF NOT EXISTS catalog_page (" 
+ "cp_catalog_page_sk int not null auto_increment," 
+ "cp_catalog_page_id char(16) not null," 
+ "cp_start_date_sk int," 
+ "cp_end_date_sk int," 
+ "cp_department varchar(50)," 
+ "cp_catalog_number int," 
+ "cp_catalog_page_number int," 
+ "cp_description varchar(100)," 
+ "cp_type varchar(100)," 
+ "primary key (cp_catalog_page_sk)," 
+ "foreign key (cp_start_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (cp_end_date_sk) references date_dim (d_date_sk)" 
+ ")"; 
 
public final String cr_ctable = 
"CREATE TABLE IF NOT EXISTS catalog_returns (" 
+ "cr_returned_date_sk int," 
+ "cr_returned_time_sk int," 
+ "cr_item_sk int not null," 
+ "cr_refunded_customer_sk int," 
+ "cr_refunded_cdemo_sk int," 
+ "cr_refunded_hdemo_sk int," 
+ "cr_refunded_addr_sk int," 
+ "cr_returning_customer_sk int," 
+ "cr_returning_cdemo_sk int," 
+ "cr_returning_hdemo_sk int," 
+ "cr_returning_addr_sk int," 
+ "cr_call_center_sk int," 
+ "cr_catalog_page_sk int," 
+ "cr_ship_mode_sk int," 
+ "cr_warehouse_sk int," 
+ "cr_reason_sk int," 
+ "cr_order_number int not null," 
+ "cr_return_quantity int," 
+ "cr_return_amount decimal(7,2)," 
+ "cr_return_tax decimal(7,2)," 
+ "cr_return_amt_inc_tax decimal(7,2)," 
+ "cr_fee decimal(7,2)," 
+ "cr_return_ship_cost decimal(7,2)," 
+ "cr_refunded_cash decimal(7,2)," 
+ "cr_reversed_charge decimal(7,2)," 
+ "cr_store_credit decimal(7,2)," 
+ "cr_net_loss decimal(7,2)," 
+ "primary key (cr_item_sk, cr_order_number)," 
+ "foreign key (cr_returned_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (cr_returned_time_sk) references time_dim (t_time_sk)," 
+ "foreign key (cr_item_sk) references item (i_item_sk)," 
+ "foreign key (cr_refunded_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (cr_refunded_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (cr_refunded_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (cr_refunded_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (cr_returning_customer_sk) references customer (c_customer_sk)," 
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+ "foreign key (cr_returning_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (cr_returning_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (cr_returning_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (cr_call_center_sk) references call_center (cc_call_center_sk)," 
+ "foreign key (cr_catalog_page_sk) references catalog_page (cp_catalog_page_sk)," 
+ "foreign key (cr_ship_mode_sk) references ship_mode (sm_ship_mode_sk)," 
+ "foreign key (cr_warehouse_sk) references warehouse (w_warehouse_sk)," 
+ "foreign key (cr_reason_sk) references reason (r_reason_sk)," 
+ "foreign key (cr_item_sk, cr_order_number) references catalog_sales (cs_item_sk, 
cs_order_number) on delete cascade" 
+ ")"; 
 
public final String cs_ctable = 
"CREATE TABLE IF NOT EXISTS catalog_sales (" 
+ "cs_sold_date_sk int," 
+ "cs_sold_time_sk int," 
+ "cs_ship_date_sk int," 
+ "cs_bill_customer_sk int," 
+ "cs_bill_cdemo_sk int," 
+ "cs_bill_hdemo_sk int," 
+ "cs_bill_addr_sk int," 
+ "cs_ship_customer_sk int," 
+ "cs_ship_cdemo_sk int," 
+ "cs_ship_hdemo_sk int," 
+ "cs_ship_addr_sk int," 
+ "cs_call_center_sk int," 
+ "cs_catalog_page_sk int," 
+ "cs_ship_mode_sk int," 
+ "cs_warehouse_sk int," 
+ "cs_item_sk int not null," 
+ "cs_promo_sk int," 
+ "cs_order_number int not null," 
+ "cs_quantity int," 
+ "cs_wholesale_cost decimal(7,2)," 
+ "cs_list_price decimal(7,2)," 
+ "cs_sales_price decimal(7,2)," 
+ "cs_ext_discount_amt decimal(7,2)," 
+ "cs_ext_sales_price decimal(7,2)," 
+ "cs_ext_wholesale_cost decimal(7,2)," 
+ "cs_ext_list_price decimal(7,2)," 
+ "cs_ext_tax decimal(7,2)," 
+ "cs_coupon_amt decimal(7,2)," 
+ "cs_ext_ship_cost decimal(7,2) ," 
+ "cs_net_paid decimal(7,2)," 
+ "cs_net_paid_inc_tax decimal(7,2)," 
+ "cs_net_paid_inc_ship decimal(7,2) ," 
+ "cs_net_paid_inc_ship_tax decimal(7,2) ," 
+ "cs_net_profit decimal(7,2)," 
+ "primary key (cs_item_sk,cs_order_number)," 
+ "foreign key (cs_sold_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (cs_sold_time_sk) references time_dim (t_time_sk)," 
+ "foreign key (cs_ship_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (cs_bill_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (cs_bill_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (cs_bill_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (cs_bill_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (cs_ship_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (cs_ship_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (cs_ship_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (cs_ship_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (cs_call_center_sk) references call_center (cc_call_center_sk)," 
+ "foreign key (cs_catalog_page_sk) references catalog_page (cp_catalog_page_sk)," 
+ "foreign key (cs_ship_mode_sk) references ship_mode (sm_ship_mode_sk)," 
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+ "foreign key (cs_warehouse_sk) references warehouse (w_warehouse_sk)," 
+ "foreign key (cs_item_sk) references item (i_item_sk)," 
+ "foreign key (cs_promo_sk) references promotion (p_promo_sk)" 
+ ")"; 
 
public final String c_ctable = 
"CREATE TABLE IF NOT EXISTS customer (" 
+ "c_customer_sk int not null auto_increment," 
+ "c_customer_id char(16) not null," 
+ "c_current_cdemo_sk int," 
+ "c_current_hdemo_sk int," 
+ "c_current_addr_sk int," 
+ "c_first_shipto_date_sk int," 
+ "c_first_sales_date_sk int," 
+ "c_salutation char(10)," 
+ "c_first_name char(20)," 
+ "c_last_name char(30)," 
+ "c_preferred_cust_flag char(3)," 
+ "c_birth_day int," 
+ "c_birth_month int," 
+ "c_birth_year int," 
+ "c_birth_country varchar(20)," 
+ "c_login char(13)," 
+ "c_email_address char(50)," 
+ "c_last_review_date_sk int," 
+ "primary key (c_customer_sk)," 
+ "foreign key (c_current_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (c_current_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (c_current_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (c_first_shipto_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (c_first_sales_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (c_last_review_date_sk) references date_dim (d_date_sk)" 
+ ")"; 
 
public final String ca_ctable = 
"CREATE TABLE IF NOT EXISTS customer_address (" 
+ "ca_address_sk int not null auto_increment," 
+ "ca_address_id char(16) not null," 
+ "ca_street_number char(10)," 
+ "ca_street_name varchar(60)," 
+ "ca_street_type char(15)," 
+ "ca_suite_number char(10)," 
+ "ca_city varchar(60)," 
+ "ca_county varchar(30)," 
+ "ca_state char(2)," 
+ "ca_zip char(10)," 
+ "ca_country varchar(20)," 
+ "ca_gmt_offset decimal(5,2)," 
+ "ca_location_type char(20)," 
+ "primary key (ca_address_sk)" 
+ ")"; 
 
public final String cd_ctable = 
"CREATE TABLE IF NOT EXISTS customer_demographics (" 
+ "cd_demo_sk int not null auto_increment," 
+ "cd_gender char(6)," 
+ "cd_marital_status char(8)," 
+ "cd_education_status char(20)," 
+ "cd_purchase_estimate int," 
+ "cd_credit_rating char(10)," 
+ "cd_dep_count int," 
+ "cd_dep_employed_count int," 
+ "cd_dep_college_count int," 
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+ "primary key (cd_demo_sk)" 
+ ")"; 
 
public final String d_ctable = 
"CREATE TABLE IF NOT EXISTS date_dim (" 
+ "d_date_sk int not null auto_increment," 
+ "d_date_id char(16) not null," 
+ "d_date date," 
+ "d_month_seq int," 
+ "d_week_seq int," 
+ "d_quarter_seq int," 
+ "d_year int," 
+ "d_dow int," 
+ "d_moy int," 
+ "d_dom int," 
+ "d_qoy int," 
+ "d_fy_year int," 
+ "d_fy_quarter_seq int," 
+ "d_fy_week_seq int," 
+ "d_day_name char(9)," 
+ "d_month_name char(15)," 
+ "d_quarter_name char(6)," 
+ "d_holiday char(3)," 
+ "d_weekend char(3)," 
+ "d_following_holiday char(3)," 
+ "d_first_dom int," 
+ "d_last_dom int," 
+ "d_same_day_ly int," 
+ "d_same_day_lq int," 
+ "d_current_day char(3)," 
+ "d_current_week char(3)," 
+ "d_current_month char(3)," 
+ "d_current_quarter char(3)," 
+ "d_current_year char(3)," 
+ "primary key (d_date_sk)" 
+ ")"; 
 
public final String hd_ctable = 
"CREATE TABLE IF NOT EXISTS household_demographics (" 
+ "hd_demo_sk int not null auto_increment," 
+ "hd_income_band_sk int," 
+ "hd_buy_potential char(15)," 
+ "hd_dep_count int," 
+ "hd_vehicle_count int," 
+ "primary key (hd_demo_sk)," 
+ "foreign key (hd_income_band_sk) references income_band (ib_income_band_sk)" 
+ ")"; 
 
public final String ib_ctable = 
"CREATE TABLE IF NOT EXISTS income_band (" 
+ "ib_income_band_sk int not null auto_increment," 
+ "ib_lower_bound int," 
+ "ib_upper_bound int," 
+ "primary key (ib_income_band_sk)" 
+ ")"; 
 
public final String inv_ctable = 
"CREATE TABLE IF NOT EXISTS inventory (" 
+ "inv_date_sk int not null," 
+ "inv_item_sk int not null," 
+ "inv_warehouse_sk int not null," 
+ "inv_quantity_on_hand int," 
+ "primary key (inv_date_sk,inv_item_sk,inv_warehouse_sk)," 
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+ "foreign key (inv_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (inv_item_sk) references item (i_item_sk)," 
+ "foreign key (inv_warehouse_sk) references warehouse (w_warehouse_sk)" 
+ ")"; 
 
public final String i_ctable = 
"CREATE TABLE IF NOT EXISTS item (" 
+ "i_item_sk int not null auto_increment," 
+ "i_item_id char(16) not null," 
+ "i_rec_start_date date," 
+ "i_rec_end_date date," 
+ "i_item_desc varchar(200)," 
+ "i_current_price decimal(7,2)," 
+ "i_wholesale_cost decimal(7,2)," 
+ "i_brand_id int," 
+ "i_brand char(50)," 
+ "i_class_id int," 
+ "i_class char(50)," 
+ "i_category_id int," 
+ "i_category char(50)," 
+ "i_manufact_id int," 
+ "i_manufact char(50)," 
+ "i_size char(20)," 
+ "i_formulation char(20)," 
+ "i_color char(20)," 
+ "i_units char(10)," 
+ "i_container char(10)," 
+ "i_manager_id int," 
+ "i_product_name char(50)," 
+ "primary key (i_item_sk)" 
+ ")"; 
 
public final String p_ctable = 
"CREATE TABLE IF NOT EXISTS promotion (" 
+ "p_promo_sk int not null auto_increment," 
+ "p_promo_id char(16) not null," 
+ "p_start_date_sk int," 
+ "p_end_date_sk int," 
+ "p_item_sk int," 
+ "p_cost decimal(15,2)," 
+ "p_response_target int," 
+ "p_promo_name char(50)," 
+ "p_channel_dmail char(3)," 
+ "p_channel_email char(3)," 
+ "p_channel_catalog char(3)," 
+ "p_channel_tv char(3)," 
+ "p_channel_radio char(3)," 
+ "p_channel_press char(3)," 
+ "p_channel_event char(3)," 
+ "p_channel_demo char(3)," 
+ "p_channel_details varchar(100)," 
+ "p_purpose char(15)," 
+ "p_discount_active char(3)," 
+ "primary key (p_promo_sk)," 
+ "foreign key (p_start_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (p_end_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (p_item_sk) references item (i_item_sk)" 
+ ")"; 
 
public final String r_ctable = 
"CREATE TABLE IF NOT EXISTS reason (" 
+ "r_reason_sk int not null auto_increment," 
+ "r_reason_id char(16) not null," 
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+ "r_reason_desc char(100)," 
+ "primary key (r_reason_sk)" 
+ ")"; 
 
public final String sm_ctable = 
"CREATE TABLE IF NOT EXISTS ship_mode (" 
+ "sm_ship_mode_sk int not null auto_increment," 
+ "sm_ship_mode_id char(16) not null," 
+ "sm_type char(30)," 
+ "sm_code char(10)," 
+ "sm_carrier char(20)," 
+ "sm_contract char(20)," 
+ "primary key (sm_ship_mode_sk)" 
+ ")"; 
 
public final String s_ctable = 
"CREATE TABLE IF NOT EXISTS store (" 
+ "s_store_sk int not null auto_increment," 
+ "s_store_id char(16) not null," 
+ "s_rec_start_date date," 
+ "s_rec_end_date date," 
+ "s_closed_date_sk int," 
+ "s_store_name varchar(50)," 
+ "s_number_employees int," 
+ "s_floor_space int," 
+ "s_hours char(20)," 
+ "s_manager varchar(40)," 
+ "s_market_id int," 
+ "s_geography_class varchar(100)," 
+ "s_market_desc varchar(100)," 
+ "s_market_manager varchar(40)," 
+ "s_division_id int," 
+ "s_division_name varchar(50)," 
+ "s_company_id int," 
+ "s_company_name varchar(50)," 
+ "s_street_number varchar(10)," 
+ "s_street_name varchar(60)," 
+ "s_street_type char(15)," 
+ "s_suite_number char(10)," 
+ "s_city varchar(60)," 
+ "s_county varchar(30)," 
+ "s_state char(2)," 
+ "s_zip char(10)," 
+ "s_country varchar(20)," 
+ "s_gmt_offset decimal(5,2)," 
+ "s_tax_percentage decimal(5,2)," 
+ "primary key (s_store_sk)," 
+ "foreign key (s_closed_date_sk) references date_dim (d_date_sk)" 
+ ")"; 
 
public final String sr_ctable = 
"CREATE TABLE IF NOT EXISTS store_returns (" 
+ "sr_returned_date_sk int," 
+ "sr_returned_time_sk int," 
+ "sr_item_sk int not null," 
+ "sr_customer_sk int," 
+ "sr_cdemo_sk int," 
+ "sr_hdemo_sk int," 
+ "sr_addr_sk int," 
+ "sr_store_sk int," 
+ "sr_reason_sk int," 
+ "sr_ticket_number int not null," 
+ "sr_return_quantity int," 
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+ "sr_return_amt decimal(7,2)," 
+ "sr_return_tax decimal(7,2)," 
+ "sr_return_amt_inc_tax decimal(7,2)," 
+ "sr_fee decimal(7,2)," 
+ "sr_return_ship_cost decimal(7,2)," 
+ "sr_refunded_cash decimal(7,2)," 
+ "sr_reversed_charge decimal(7,2)," 
+ "sr_store_credit decimal(7,2)," 
+ "sr_net_loss decimal(7,2)," 
+ "primary key (sr_item_sk,sr_ticket_number)," 
+ "foreign key (sr_returned_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (sr_returned_time_sk) references time_dim (t_time_sk)," 
+ "foreign key (sr_item_sk) references item (i_item_sk)," 
+ "foreign key (sr_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (sr_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (sr_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (sr_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (sr_store_sk) references store (s_store_sk)," 
+ "foreign key (sr_reason_sk) references reason (r_reason_sk)," 
+ "foreign key (sr_item_sk,sr_ticket_number) references store_sales (ss_item_sk,ss_ticket_number) 
on delete cascade" 
+ ")"; 
 
public final String ss_ctable = 
"CREATE TABLE IF NOT EXISTS store_sales (" 
+ "ss_sold_date_sk int," 
+ "ss_sold_time_sk int," 
+ "ss_item_sk int not null," 
+ "ss_customer_sk int," 
+ "ss_cdemo_sk int," 
+ "ss_hdemo_sk int," 
+ "ss_addr_sk int," 
+ "ss_store_sk int," 
+ "ss_promo_sk int," 
+ "ss_ticket_number int not null," 
+ "ss_quantity int," 
+ "ss_wholesale_cost decimal(7,2)," 
+ "ss_list_price decimal(7,2)," 
+ "ss_sales_price decimal(7,2)," 
+ "ss_ext_discount_amt decimal(7,2)," 
+ "ss_ext_sales_price decimal(7,2)," 
+ "ss_ext_wholesale_cost decimal(7,2)," 
+ "ss_ext_list_price decimal(7,2)," 
+ "ss_ext_tax decimal(7,2)," 
+ "ss_coupon_amt decimal(7,2)," 
+ "ss_net_paid decimal(7,2)," 
+ "ss_net_paid_inc_tax decimal(7,2)," 
+ "ss_net_profit decimal(7,2)," 
+ "primary key (ss_item_sk,ss_ticket_number)," 
+ "foreign key (ss_sold_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (ss_sold_time_sk) references time_dim (t_time_sk)," 
+ "foreign key (ss_item_sk) references item (i_item_sk)," 
+ "foreign key (ss_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (ss_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (ss_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (ss_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (ss_store_sk) references store (s_store_sk)," 
+ "foreign key (ss_promo_sk) references promotion (p_promo_sk)" 
+ ")"; 
 
public final String t_ctable = 
"CREATE TABLE IF NOT EXISTS time_dim (" 
+ "t_time_sk int not null auto_increment," 
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+ "t_time_id char(16) not null," 
+ "t_time int," 
+ "t_hour int," 
+ "t_minute int," 
+ "t_second int," 
+ "t_am_pm char(2)," 
+ "t_shift char(20)," 
+ "t_sub_shift char(20)," 
+ "t_meal_time char(20)," 
+ "primary key (t_time_sk)" 
+ ")"; 
 
public final String w_ctable = 
"CREATE TABLE IF NOT EXISTS warehouse (" 
+ "w_warehouse_sk int not null auto_increment," 
+ "w_warehouse_id char(16) not null," 
+ "w_warehouse_name varchar(20)," 
+ "w_warehouse_sq_ft int," 
+ "w_street_number char(10)," 
+ "w_street_name varchar(60)," 
+ "w_street_type char(15)," 
+ "w_suite_number char(10)," 
+ "w_city varchar(60)," 
+ "w_county varchar(30)," 
+ "w_state char(2)," 
+ "w_zip char(10)," 
+ "w_country varchar(20)," 
+ "w_gmt_offset decimal(5,2)," 
+ "primary key (w_warehouse_sk)" 
+ ")"; 
 
public final String wp_ctable = 
"CREATE TABLE IF NOT EXISTS web_page (" 
+ "wp_web_page_sk int not null auto_increment," 
+ "wp_web_page_id char(16) not null," 
+ "wp_rec_start_date date," 
+ "wp_rec_end_date date," 
+ "wp_creation_date_sk int," 
+ "wp_access_date_sk int," 
+ "wp_autogen_flag char(3)," 
+ "wp_customer_sk int," 
+ "wp_url varchar(100)," 
+ "wp_type char(50)," 
+ "wp_char_count int," 
+ "wp_link_count int," 
+ "wp_image_count int," 
+ "wp_max_ad_count int," 
+ "primary key (wp_web_page_sk)," 
+ "foreign key (wp_creation_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (wp_access_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (wp_customer_sk) references customer (c_customer_sk)" 
+ ")"; 
 
public final String wr_ctable = 
"CREATE TABLE IF NOT EXISTS web_returns (" 
+ "wr_returned_date_sk int," 
+ "wr_returned_time_sk int," 
+ "wr_item_sk int not null," 
+ "wr_refunded_customer_sk int," 
+ "wr_refunded_cdemo_sk int," 
+ "wr_refunded_hdemo_sk int," 
+ "wr_refunded_addr_sk int," 
+ "wr_returning_customer_sk int," 
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+ "wr_returning_cdemo_sk int," 
+ "wr_returning_hdemo_sk int," 
+ "wr_returning_addr_sk int," 
+ "wr_web_page_sk int," 
+ "wr_reason_sk int," 
+ "wr_order_number int not null," 
+ "wr_return_quantity int," 
+ "wr_return_amt decimal(7,2)," 
+ "wr_return_tax decimal(7,2)," 
+ "wr_return_amt_inc_tax decimal(7,2)," 
+ "wr_fee decimal(7,2)," 
+ "wr_return_ship_cost decimal(7,2)," 
+ "wr_refunded_cash decimal(7,2)," 
+ "wr_reversed_charge decimal(7,2)," 
+ "wr_account_credit decimal(7,2)," 
+ "wr_net_loss decimal(7,2)," 
+ "primary key (wr_item_sk,wr_order_number)," 
+ "foreign key (wr_returned_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (wr_returned_time_sk) references time_dim (t_time_sk)," 
+ "foreign key (wr_item_sk) references item (i_item_sk)," 
+ "foreign key (wr_refunded_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (wr_refunded_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (wr_refunded_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (wr_refunded_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (wr_returning_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (wr_returning_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (wr_returning_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (wr_returning_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (wr_web_page_sk) references web_page (wp_web_page_sk)," 
+ "foreign key (wr_reason_sk) references reason (r_reason_sk)," 
+ "foreign key (wr_item_sk,wr_order_number) references web_sales (ws_item_sk,ws_order_number) on 
delete cascade" 
+ ")"; 
 
public final String ws_ctable = 
"CREATE TABLE IF NOT EXISTS web_sales (" 
+ "ws_sold_date_sk int," 
+ "ws_sold_time_sk int," 
+ "ws_ship_date_sk int," 
+ "ws_item_sk int not null," 
+ "ws_bill_customer_sk int," 
+ "ws_bill_cdemo_sk int," 
+ "ws_bill_hdemo_sk int," 
+ "ws_bill_addr_sk int," 
+ "ws_ship_customer_sk int," 
+ "ws_ship_cdemo_sk int," 
+ "ws_ship_hdemo_sk int," 
+ "ws_ship_addr_sk int," 
+ "ws_web_page_sk int," 
+ "ws_web_site_sk int," 
+ "ws_ship_mode_sk int," 
+ "ws_warehouse_sk int," 
+ "ws_promo_sk int," 
+ "ws_order_number int not null," 
+ "ws_quantity int," 
+ "ws_wholesale_cost decimal(7,2)," 
+ "ws_list_price decimal(7,2)," 
+ "ws_sales_price decimal(7,2)," 
+ "ws_ext_discount_amt decimal(7,2)," 
+ "ws_ext_sales_price decimal(7,2)," 
+ "ws_ext_wholesale_cost decimal(7,2)," 
+ "ws_ext_list_price decimal(7,2)," 
+ "ws_ext_tax decimal(7,2)," 
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+ "ws_coupon_amt decimal(7,2)," 
+ "ws_ext_ship_cost decimal(7,2)," 
+ "ws_net_paid decimal(7,2)," 
+ "ws_net_paid_inc_tax decimal(7,2)," 
+ "ws_net_paid_inc_ship decimal(7,2)," 
+ "ws_net_paid_inc_ship_tax decimal(7,2)," 
+ "ws_net_profit decimal(7,2)," 
+ "primary key (ws_item_sk, ws_order_number)," 
+ "foreign key (ws_sold_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (ws_sold_time_sk) references time_dim (t_time_sk)," 
+ "foreign key (ws_ship_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (ws_item_sk) references item (i_item_sk)," 
+ "foreign key (ws_bill_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (ws_bill_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (ws_bill_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (ws_bill_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (ws_ship_customer_sk) references customer (c_customer_sk)," 
+ "foreign key (ws_ship_cdemo_sk) references customer_demographics (cd_demo_sk)," 
+ "foreign key (ws_ship_hdemo_sk) references household_demographics (hd_demo_sk)," 
+ "foreign key (ws_ship_addr_sk) references customer_address (ca_address_sk)," 
+ "foreign key (ws_web_page_sk) references web_page (wp_web_page_sk)," 
+ "foreign key (ws_web_site_sk) references web_site (web_site_sk)," 
+ "foreign key (ws_ship_mode_sk) references ship_mode (sm_ship_mode_sk)," 
+ "foreign key (ws_warehouse_sk) references warehouse (w_warehouse_sk)," 
+ "foreign key (ws_promo_sk) references promotion (p_promo_sk)" 
+ ")"; 
 
public final String web_ctable = 
"CREATE TABLE IF NOT EXISTS web_site (" 
+ "web_site_sk int not null auto_increment," 
+ "web_site_id char(16) not null," 
+ "web_rec_start_date date," 
+ "web_rec_end_date date," 
+ "web_name varchar(50)," 
+ "web_open_date_sk int," 
+ "web_close_date_sk int," 
+ "web_class varchar(50)," 
+ "web_manager varchar(40)," 
+ "web_mkt_id int," 
+ "web_mkt_class varchar(50)," 
+ "web_mkt_desc varchar(100)," 
+ "web_market_manager varchar(40)," 
+ "web_company_id int," 
+ "web_company_name char(50)," 
+ "web_street_number char(10)," 
+ "web_street_name varchar(60)," 
+ "web_street_type char(15)," 
+ "web_suite_number char(10)," 
+ "web_city varchar(60)," 
+ "web_county varchar(30)," 
+ "web_state char(2)," 
+ "web_zip char(10)," 
+ "web_country varchar(20)," 
+ "web_gmt_offset decimal(5,2)," 
+ "web_tax_percentage decimal(5,2)," 
+ "primary key (web_site_sk)," 
+ "foreign key (web_open_date_sk) references date_dim (d_date_sk)," 
+ "foreign key (web_close_date_sk) references date_dim (d_date_sk)" 
+ ")"; 
 
//###############################################################################################
########### 
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// This method says if a pair (item_sk,order_number) is already used in the table 
 
private static boolean used(int sk,int num,String table,String attrsel,String attrsk,String 
attrnum){ 
boolean result; 
Connection conn = null; 
Statement stmt = null; 
try{ 
Class.forName("com.mysql.jdbc.Driver"); 
conn = DriverManager.getConnection(DB_SERVER_URL+DBNAME1, USER, PASS); 
stmt = conn.createStatement(); 
 
String sql = "SELECT " + attrsel 
+ " FROM " + table 
+ " WHERE " + attrsk  + " = " + sk 
+ " AND "  + attrnum + " = " + num 
+ " ;"; 
 
ResultSet rs = stmt.executeQuery(sql); 
 
if(rs.next()){ 
result = true; 
} 
else{ 
result = false; 
} 
 
rs.close(); 
 
return result; 
 
} 
catch(SQLException se){ 
se.printStackTrace(); 
return false; 
}catch(Exception e){ 
e.printStackTrace(); 
return false; 
}finally{ 
try{ 
if(stmt!=null) 
conn.close(); 
}catch(SQLException se){ 
}// do nothing 
try{ 
if(conn!=null) 
conn.close(); 
}catch(SQLException se){ 
se.printStackTrace(); 
}//end finally try 
}//end try 
} 
 
//This method just (re)creates the tpcds database 
 
public void createBasicDB(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
 
try{ 
Class.forName(JDBC_DRIVER); 
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conn1 = DriverManager.getConnection(DB_SERVER_URL,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP DATABASE IF EXISTS " + DBNAME1; 
stmt1.executeUpdate(sql); 
 
sql = "CREATE DATABASE " + DBNAME1; 
stmt1.executeUpdate(sql); 
 
System.out.println("CREATED DATABASE : " + DBNAME1); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
} 
 
 
// One method to create and populate each table, for modularity 
 
public void createTable_cc(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "call_center" ; 
stmt1.executeUpdate(sql); 
 
sql = cc_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = cc_cardinality; 
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for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO call_center " 
+ "(cc_call_center_id, cc_rec_start_date, cc_rec_end_date, cc_closed_date_sk," 
+ "cc_open_date_sk, cc_name, cc_class, cc_employees, cc_sq_ft, cc_hours," 
+ "cc_manager, cc_mkt_id, cc_mkt_class, cc_mkt_desc, cc_market_manager, " 
+ "cc_division, cc_division_name, cc_company, cc_company_name, cc_street_number," 
+ "cc_street_name, cc_street_type, cc_suite_number, cc_city, cc_county, cc_state," 
+ "cc_zip, cc_country, cc_gmt_offset, cc_tax_percentage) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rdate(2000,2005) + "," 
+ rdate(2005,2014) + "," 
+ rint(d_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rvchar(50) + "," 
+ rvchar(50) + "," 
+ rintrange(20, 500) + "," 
+ rintrange(100, 2500) + "," 
+ rchar(20) + "," 
+ rvchar(40) + "," 
+ rint(1000) + "," 
+ rchar(50) + "," 
+ rvchar(100) + "," 
+ rvchar(40) + "," 
+ rint(1000) + "," 
+ rvchar(50) + "," 
+ rint(1000) + "," 
+ rchar(50) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rchar(15) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rvchar(30) + "," 
+ rchar(2) + "," 
+ rchar(10) + "," 
+ rvchar(20) + "," 
+ rdec(5,2) + "," 
+ rdec(5,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'call_center\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
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stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_cp(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "catalog_page" ; 
stmt1.executeUpdate(sql); 
 
sql = cp_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = cp_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO catalog_page " 
+ "(cp_catalog_page_id, cp_start_date_sk, cp_end_date_sk, cp_department," 
+ "cp_catalog_number, cp_catalog_page_number, cp_description, cp_type) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rint(d_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rvchar(50) + "," 
+ rint(3000) + "," 
+ rint(2000) + "," 
+ rvchar(100) + "," 
+ rvchar(100) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'catalog_page\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
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} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_cs_cr(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int rand_item_sk,rand_order_num; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "catalog_returns" ; 
stmt1.executeUpdate(sql); 
 
sql = "DROP TABLE IF EXISTS " + "catalog_sales" ; 
stmt1.executeUpdate(sql); 
 
sql = cs_ctable ; 
stmt1.executeUpdate(sql); 
 
sql = cr_ctable ; 
stmt1.executeUpdate(sql); 
 
for(int i=1;i<=cs_cardinality;i++){ 
rand_item_sk = rint(i_cardinality); 
rand_order_num = rint(10000); 
 
while(used(rand_item_sk,rand_order_num,"catalog_sales","cs_sold_date_sk","cs_item_sk","cs_order_n
umber")) 
{ 
rand_item_sk = rint(i_cardinality); 
rand_order_num = rint(10000); 
} 
sql = 
"INSERT INTO catalog_sales " 
+ "(cs_sold_date_sk, cs_sold_time_sk, cs_ship_date_sk, cs_bill_customer_sk," 
+ " cs_bill_cdemo_sk, cs_bill_hdemo_sk, cs_bill_addr_sk, cs_ship_customer_sk," 
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+ " cs_ship_cdemo_sk, cs_ship_hdemo_sk, cs_ship_addr_sk, cs_call_center_sk," 
+ " cs_catalog_page_sk, cs_ship_mode_sk, cs_warehouse_sk, cs_item_sk," 
+ " cs_promo_sk, cs_order_number, cs_quantity, cs_wholesale_cost, cs_list_price," 
+ " cs_sales_price, cs_ext_discount_amt, cs_ext_sales_price, cs_ext_wholesale_cost," 
+ " cs_ext_list_price, cs_ext_tax, cs_coupon_amt, cs_ext_ship_cost, cs_net_paid," 
+ " cs_net_paid_inc_tax, cs_net_paid_inc_ship, cs_net_paid_inc_ship_tax, " 
+ " cs_net_profit)" 
+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(t_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(cc_cardinality) + "," 
+ rint(cp_cardinality) + "," 
+ rint(sm_cardinality) + "," 
+ rint(w_cardinality) + "," 
+ rand_item_sk + "," 
+ rint(p_cardinality) + "," 
+ rand_order_num + "," 
+ rintrange(20,2000) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
 
if(i<=cr_cardinality){ 
 
sql = 
"INSERT INTO catalog_returns " 
+ "(cr_returned_date_sk, cr_returned_time_sk, cr_item_sk, cr_refunded_customer_sk," 
+ " cr_refunded_cdemo_sk, cr_refunded_hdemo_sk, cr_refunded_addr_sk," 
+ " cr_returning_customer_sk, cr_returning_cdemo_sk, cr_returning_hdemo_sk," 
+ " cr_returning_addr_sk, cr_call_center_sk, cr_catalog_page_sk, cr_ship_mode_sk," 
+ " cr_warehouse_sk, cr_reason_sk, cr_order_number, cr_return_quantity, " 
+ " cr_return_amount, cr_return_tax, cr_return_amt_inc_tax, cr_fee, cr_return_ship_cost," 
+ " cr_refunded_cash, cr_reversed_charge, cr_store_credit,cr_net_loss) " 
+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(t_cardinality) + "," 
+ rand_item_sk + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
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+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(cc_cardinality) + "," 
+ rint(cp_cardinality) + "," 
+ rint(sm_cardinality) + "," 
+ rint(w_cardinality) + "," 
+ rint(r_cardinality) + "," 
+ rand_order_num + "," 
+ rintrange(20,2000) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
} 
 
System.out.println("Table \'catalog_sales\' created"); 
System.out.println("Table \'catalog_returns\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
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public void createTable_c(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "customer" ; 
stmt1.executeUpdate(sql); 
 
sql = c_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = c_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO customer " 
+ "(c_customer_id, c_current_cdemo_sk, c_current_hdemo_sk, c_current_addr_sk, " 
+ "c_first_shipto_date_sk, c_first_sales_date_sk, c_salutation, c_first_name," 
+ "c_last_name, c_preferred_cust_flag, c_birth_day, c_birth_month," 
+ "c_birth_year, c_birth_country, c_login, c_email_address, c_last_review_date_sk) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rchar(10) + "," 
+ rchar(20) + "," 
+ rchar(30) + "," 
+ rvalue(yes_no_vals) + "," 
+ rintrange(1,28) + "," 
+ rintrange(1,12) + "," 
+ rintrange(1954,2004) + "," 
+ rvchar(20) + "," 
+ rchar(13) + "," 
+ rchar(50) + "," 
+ rint(d_cardinality) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'customer\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
185 
 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_ca(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "customer_address" ; 
stmt1.executeUpdate(sql); 
 
sql = ca_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = ca_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO customer_address " 
+ "(ca_address_id, ca_street_number, ca_street_name, ca_street_type, ca_suite_number," 
+ "ca_city, ca_county, ca_state, ca_zip, ca_country," 
+ "ca_gmt_offset, ca_location_type) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rchar(15) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rvchar(30) + "," 
+ rchar(2) + "," 
+ rchar(10) + "," 
+ rvchar(20) + "," 
+ rdec(5,2) + "," 
+ rchar(20) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
186 
 
System.out.println("Table \'customer_address\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_cd(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "customer_demographics" ; 
stmt1.executeUpdate(sql); 
 
sql = cd_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = cd_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO customer_demographics " 
+ "(cd_gender,cd_marital_status,cd_education_status,cd_purchase_estimate,cd_credit_rating," 
+ "cd_dep_count,cd_dep_employed_count,cd_dep_college_count) " 
+ "VALUES (" 
+ rvalue(cd_gender_vals) + "," 
+ rvalue(cd_marital_status_vals) + "," 
+ rvalue(cd_education_status_vals) + "," 
+ rintrange(100,5000) + "," 
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+ rchar(10) + "," 
+ rintrange(5,1000) + "," 
+ rintrange(2,1000) + "," 
+ rintrange(0,10) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'customer_demographics\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_d(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "date_dim" ; 
stmt1.executeUpdate(sql); 
 
sql = d_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = d_cardinality; 
for(int i=1;i<=cardinality;i++){ 
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sql = 
"INSERT INTO date_dim " 
+ "(d_date_id, d_date, d_month_seq, d_week_seq, d_quarter_seq," 
+ "d_year, d_dow, d_moy, d_dom, d_qoy," 
+ "d_fy_year, d_fy_quarter_seq, d_fy_week_seq, d_day_name, d_month_name, d_quarter_name," 
+ "d_holiday, d_weekend, d_following_holiday, d_first_dom, d_last_dom," 
+ "d_same_day_ly, d_same_day_lq, d_current_day, d_current_week, d_current_month," 
+ "d_current_quarter, d_current_year" 
+ ") " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rdate(2000,2014) + "," 
+ rintrange(1,12) + "," 
+ rint(52) + "," 
+ rint(4) + "," 
+ rintrange(1954,2014) + "," 
+ rint(7) + "," 
+ rint(12) + "," 
+ rint(30) + "," 
+ rint(4) + "," 
+ rintrange(1954,2014) + "," 
+ rint(4) + "," 
+ rint(52) + "," 
+ rvalue(d_day_name_vals) + "," 
+ rvalue(d_month_name_vals) + "," 
+ rvalue(d_quarter_name_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rint(10) + "," 
+ rint(10) + "," 
+ rint(10) + "," 
+ rint(10) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'date_dim\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
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catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_hd(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "household_demographics" ; 
stmt1.executeUpdate(sql); 
 
sql = hd_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = hd_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO household_demographics " 
+ "(hd_income_band_sk, hd_buy_potential, hd_dep_count, hd_vehicle_count) " 
+ "VALUES (" 
+ rint(ib_cardinality) + "," 
+ rchar(15) + "," 
+ rintrange(2,10) + "," 
+ rintrange(0,10) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'household_demographics\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
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try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_ib(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "income_band" ; 
stmt1.executeUpdate(sql); 
 
sql = ib_ctable; 
stmt1.executeUpdate(sql); 
 
cardinality = ib_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO income_band " 
+ "(ib_lower_bound , ib_upper_bound) " 
+ "VALUES (" 
+ rintrange(1000,10000) + "," 
+ rintrange(15000,500000) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'income_band\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
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finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_inv(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "inventory" ; 
stmt1.executeUpdate(sql); 
 
sql = inv_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = inv_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO inventory " 
+ "(inv_date_sk, inv_item_sk, inv_warehouse_sk, inv_quantity_on_hand) " 
+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(i_cardinality) + "," 
+ rint(w_cardinality) + "," 
+ rintrange(0,100000) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'inventory\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
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catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_i(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "item" ; 
stmt1.executeUpdate(sql); 
 
sql = i_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = i_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO ITEM " 
+ "( i_item_id, i_rec_start_date, i_rec_end_date, i_item_desc," 
+ " i_current_price, i_wholesale_cost," 
+ " i_brand_id, i_brand, i_class_id," 
+ " i_class, i_category_id, i_category, i_manufact_id, i_manufact, i_size," 
+ " i_formulation, i_color, i_units, i_container , i_manager_id, i_product_name) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rdate(2000,2005) + "," 
+ rdate(2006,2014) + "," 
+ rvchar(200) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rint(10000) + "," 
+ rchar(50) + "," 
+ rint(10000) + "," 
+ rchar(50) + "," 
+ rint(10000) + "," 
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+ rchar(50) + "," 
+ rint(10000) + "," 
+ rchar(50) + "," 
+ rchar(20) + "," 
+ rchar(20) + "," 
+ rchar(20) + "," 
+ rchar(10) + "," 
+ rchar(10) + "," 
+ rint(5000) + "," 
+ rchar(50) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'item\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_p(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "promotion" ; 
stmt1.executeUpdate(sql); 
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sql = p_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = p_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO promotion " 
+ "(p_promo_id, p_start_date_sk, p_end_date_sk, p_item_sk, p_cost," 
+ "p_response_target, p_promo_name, p_channel_dmail, p_channel_email, p_channel_catalog," 
+ "p_channel_tv, p_channel_radio, p_channel_press, p_channel_event, p_channel_demo," 
+ "p_channel_details, p_purpose, p_discount_active) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rint(d_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rint(i_cardinality) + "," 
+ rdec(15,2) + "," 
+ rintrange(1000,50000) + "," 
+ rchar(50) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvalue(yes_no_vals) + "," 
+ rvchar(100) + "," 
+ rchar(15) + "," 
+ rvalue(yes_no_vals) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'promotion\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
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se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_r(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "reason" ; 
stmt1.executeUpdate(sql); 
 
sql = r_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = r_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO reason " 
+ "(r_reason_id ,r_reason_desc) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rchar(100) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'reason\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
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} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_sm(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "ship_mode" ; 
stmt1.executeUpdate(sql); 
 
sql = sm_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = sm_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO ship_mode " 
+ "(sm_ship_mode_id,sm_type,sm_code,sm_carrier,sm_contract) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rchar(30) + "," 
+ rchar(10) + "," 
+ rchar(20) + "," 
+ rchar(20) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'ship_mode\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
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catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_s(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "store" ; 
stmt1.executeUpdate(sql); 
 
sql = s_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = s_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO store " 
+ "(s_store_id, s_rec_start_date, s_rec_end_date, s_closed_date_sk, s_store_name," 
+ " s_number_employees, s_floor_space, s_hours, s_manager, s_market_id," 
+ " s_geography_class, s_market_desc, s_market_manager, s_division_id, " 
+ " s_division_name, s_company_id, s_company_name, s_street_number, s_street_name," 
+ " s_street_type, s_suite_number,s_city," 
+ " s_county,s_state,s_zip,s_country,s_gmt_offset,s_tax_percentage) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rdate(2000,2005) + "," 
+ rdate(2006,2014) + "," 
+ rint(d_cardinality) + "," 
+ rvchar(50) + "," 
+ rintrange(10,500) + "," 
+ rintrange(250,1500) + "," 
+ rchar(20) + "," 
+ rvchar(40) + "," 
+ rint(1000) + "," 
+ rvchar(100) + "," 
+ rvchar(100) + "," 
+ rvchar(40) + "," 
+ rint(1000) + "," 
+ rvchar(50) + "," 
+ rint(1000) + "," 
+ rvchar(50) + "," 
+ rvchar(10) + "," 
+ rvchar(60) + "," 
+ rchar(15) + "," 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
198 
 
+ rchar(10) + "," 
+ rvchar(60)+ "," 
+ rvchar(30)+ "," 
+ rchar(2) + "," 
+ rchar(10) + "," 
+ rvchar(20) + "," 
+ rdec(5,2) + "," 
+ rdec(5,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'store\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
public void createTable_ss_sr(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int rand_item_sk,rand_ticket_num; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "store_returns" ; 
stmt1.executeUpdate(sql); 
 
sql = "DROP TABLE IF EXISTS " + "store_sales" ; 
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stmt1.executeUpdate(sql); 
 
sql = ss_ctable ; 
stmt1.executeUpdate(sql); 
 
sql = sr_ctable ; 
stmt1.executeUpdate(sql); 
 
for(int i=1;i<=ss_cardinality;i++){ 
rand_item_sk = rint(i_cardinality); 
rand_ticket_num = rint(10000); 
while(used(rand_item_sk,rand_ticket_num,"store_sales","ss_sold_date_sk","ss_item_sk","ss_ticket_n
umber")){ 
rand_item_sk = rint(i_cardinality); 
rand_ticket_num = rint(10000); 
} 
sql = 
"INSERT INTO store_sales " 
+ "(ss_sold_date_sk, ss_sold_time_sk, ss_item_sk, ss_customer_sk, ss_cdemo_sk," 
+ " ss_hdemo_sk, ss_addr_sk, ss_store_sk, ss_promo_sk, ss_ticket_number," 
+ " ss_quantity, ss_wholesale_cost, ss_list_price, ss_sales_price," 
+ " ss_ext_discount_amt,ss_ext_sales_price,ss_ext_wholesale_cost,ss_ext_list_price," 
+ " ss_ext_tax, ss_coupon_amt, ss_net_paid, ss_net_paid_inc_tax, ss_net_profit) " 
+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(t_cardinality) + "," 
+ rand_item_sk + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(s_cardinality) + "," 
+ rint(p_cardinality) + "," 
+ rand_ticket_num + "," 
+ rintrange(20,200) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
 
if(i<=sr_cardinality){ 
 
sql = 
"INSERT INTO store_returns " 
+ "(sr_returned_date_sk, sr_returned_time_sk, sr_item_sk, sr_customer_sk," 
+ " sr_cdemo_sk, sr_hdemo_sk, sr_addr_sk, sr_store_sk, sr_reason_sk," 
+ " sr_ticket_number, sr_return_quantity, sr_return_amt, sr_return_tax," 
+ " sr_return_amt_inc_tax, sr_fee, sr_return_ship_cost, sr_refunded_cash," 
+ " sr_reversed_charge, sr_store_credit, sr_net_loss) " 
+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(t_cardinality) + "," 
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+ rand_item_sk + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(s_cardinality) + "," 
+ rint(r_cardinality) + "," 
+ rand_ticket_num + "," 
+ rintrange(20,200) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
} 
 
System.out.println("Table \'store_sales\' created"); 
System.out.println("Table \'store_returns\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
public void createTable_t(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
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int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "time_dim" ; 
stmt1.executeUpdate(sql); 
 
sql = t_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = t_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO time_dim " 
+ "(t_time_id,t_time ,t_hour ,t_minute ," 
+ "t_second ,t_am_pm ,t_shift ,t_sub_shift ,t_meal_time) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rintrange(0,86400)+ "," 
+ rintrange(0,23)+ "," 
+ rintrange(0,59)+ "," 
+ rintrange(0,59)+ "," 
+ rvalue(t_am_pm_vals) + "," 
+ rchar(20) + "," 
+ rchar(20) + "," 
+ rchar(20) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'time_dim\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
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} 
} 
 
} 
 
public void createTable_w(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "warehouse" ; 
stmt1.executeUpdate(sql); 
 
sql = w_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = w_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO warehouse " 
+ "(w_warehouse_id, w_warehouse_name, w_warehouse_sq_ft, w_street_number, w_street_name," 
+ "w_street_type, w_suite_number, w_city, w_county, w_state," 
+ "w_zip, w_country, w_gmt_offset) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rvchar(20) + "," 
+ rintrange(500,4000) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rchar(15) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rvchar(30) + "," 
+ rchar(2) + "," 
+ rchar(10) + "," 
+ rvchar(20) + "," 
+ rdec(5,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'warehouse\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
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finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
public void createTable_wp(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "web_page" ; 
stmt1.executeUpdate(sql); 
 
sql = wp_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = wp_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO web_page " 
+ "(wp_web_page_id, wp_rec_start_date, wp_rec_end_date, wp_creation_date_sk," 
+ "wp_access_date_sk, wp_autogen_flag, wp_customer_sk, wp_url," 
+ "wp_type, wp_char_count, wp_link_count, wp_image_count, wp_max_ad_count) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rdate(2000,2005) + "," 
+ rdate(2006,2014) + "," 
+ rint(d_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rvalue(yes_no_vals) + "," 
+ rint(c_cardinality) + "," 
+ rvchar(100) + "," 
+ rchar(50) + "," 
+ rintrange(1000,1000000) + "," 
+ rintrange(10,200) + "," 
+ rintrange(10,50) + "," 
+ rintrange(5,15) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
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System.out.println("Table \'web_page\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
public void createTable_ws_wr(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int rand_item_sk,rand_order_num; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "web_returns" ; 
stmt1.executeUpdate(sql); 
 
sql = "DROP TABLE IF EXISTS " + "web_sales" ; 
stmt1.executeUpdate(sql); 
 
sql = ws_ctable ; 
stmt1.executeUpdate(sql); 
 
sql = wr_ctable ; 
stmt1.executeUpdate(sql); 
 
for(int i=1;i<=ws_cardinality;i++){ 
rand_item_sk = rint(i_cardinality); 
rand_order_num = rint(10000); 
while(used(rand_item_sk,rand_order_num,"web_sales","ws_sold_date_sk","ws_item_sk","ws_order_numbe
r")){ 
rand_item_sk = rint(i_cardinality); 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
205 
 
rand_order_num = rint(10000); 
} 
sql = 
"INSERT INTO web_sales " 
+ "(ws_sold_date_sk, ws_sold_time_sk, ws_ship_date_sk, ws_item_sk," 
+ " ws_bill_customer_sk, ws_bill_cdemo_sk, ws_bill_hdemo_sk, ws_bill_addr_sk," 
+ " ws_ship_customer_sk, ws_ship_cdemo_sk, ws_ship_hdemo_sk, ws_ship_addr_sk," 
+ " ws_web_page_sk, ws_web_site_sk, ws_ship_mode_sk, ws_warehouse_sk," 
+ " ws_promo_sk, ws_order_number, ws_quantity, ws_wholesale_cost," 
+ " ws_list_price, ws_sales_price, ws_ext_discount_amt, ws_ext_sales_price," 
+ " ws_ext_wholesale_cost, ws_ext_list_price, ws_ext_tax, ws_coupon_amt," 
+ " ws_ext_ship_cost, ws_net_paid, ws_net_paid_inc_tax, ws_net_paid_inc_ship," 
+ " ws_net_paid_inc_ship_tax, ws_net_profit) " 
+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(t_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rand_item_sk + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(wp_cardinality) + "," 
+ rint(web_cardinality) + "," 
+ rint(sm_cardinality) + "," 
+ rint(w_cardinality) + "," 
+ rint(p_cardinality) + "," 
+ rand_order_num + "," 
+ rintrange(20,200) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
 
if(i<=wr_cardinality){ 
 
sql = 
"INSERT INTO web_returns " 
+ "(wr_returned_date_sk, wr_returned_time_sk, wr_item_sk, wr_refunded_customer_sk," 
+ " wr_refunded_cdemo_sk, wr_refunded_hdemo_sk, wr_refunded_addr_sk, " 
+ " wr_returning_customer_sk, wr_returning_cdemo_sk, wr_returning_hdemo_sk," 
+ " wr_returning_addr_sk, wr_web_page_sk, wr_reason_sk, wr_order_number," 
+ " wr_return_quantity, wr_return_amt, wr_return_tax, wr_return_amt_inc_tax," 
+ " wr_fee,wr_return_ship_cost, wr_refunded_cash, wr_reversed_charge," 
+ " wr_account_credit, wr_net_loss) " 
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+ "VALUES (" 
+ rint(d_cardinality) + "," 
+ rint(t_cardinality) + "," 
+ rand_item_sk + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(c_cardinality) + "," 
+ rint(cd_cardinality) + "," 
+ rint(hd_cardinality) + "," 
+ rint(ca_cardinality) + "," 
+ rint(wp_cardinality) + "," 
+ rint(r_cardinality) + "," 
+ rand_order_num + "," 
+ rintrange(20,200) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) + "," 
+ rdec(7,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
} 
 
System.out.println("Table \'web_sales\' created"); 
System.out.println("Table \'web_returns\' created"); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
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} 
 
public void createTable_web(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
int cardinality; 
 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP TABLE IF EXISTS " + "web_site" ; 
stmt1.executeUpdate(sql); 
 
sql = web_ctable ; 
stmt1.executeUpdate(sql); 
 
cardinality = web_cardinality; 
for(int i=1;i<=cardinality;i++){ 
sql = 
"INSERT INTO web_site " 
+ "(web_site_id, web_rec_start_date, web_rec_end_date, web_name," 
+ "web_open_date_sk, web_close_date_sk, web_class, web_manager," 
+ "web_mkt_id, web_mkt_class, web_mkt_desc, web_market_manager," 
+ "web_company_id, web_company_name, web_street_number, web_street_name," 
+ "web_street_type, web_suite_number, web_city, web_county," 
+ "web_state, web_zip, web_country, web_gmt_offset,web_tax_percentage) " 
+ "VALUES (" 
+ rchar(16) + "," 
+ rdate(2000,2005) + "," 
+ rdate(2006,2014) + "," 
+ rvchar(50) + "," 
+ rint(d_cardinality) + "," 
+ rint(d_cardinality) + "," 
+ rvchar(50) + "," 
+ rvchar(40) + "," 
+ rint(10000) + "," 
+ rvchar(50) + "," 
+ rvchar(100) + "," 
+ rvchar(40) + "," 
+ rint(10000) + "," 
+ rchar(50) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rchar(15) + "," 
+ rchar(10) + "," 
+ rvchar(60) + "," 
+ rvchar(30) + "," 
+ rchar(2) + "," 
+ rchar(10) + "," 
+ rvchar(20) + "," 
+ rdec(5,2) + "," 
+ rdec(5,2) 
+ ")"; 
 
stmt1.executeUpdate(sql); 
} 
 
System.out.println("Table \'web_site\' created"); 
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stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
//Handle errors for JDBC 
se.printStackTrace(); 
} 
catch(Exception e){ 
//Handle errors for Class.forName 
e.printStackTrace(); 
} 
finally{ 
//finally block used to close resources 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
}// nothing we can do 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
 
// Method to update the fact tables and rerun queries 
 
public void updateFacts(double percent){ 
 
//This is how many rows will be replaced from ss,cs,ws 
int nss = (int) (percent*ss_cardinality); 
int ncs = (int) (percent*cs_cardinality); 
int nws = (int) (percent*ws_cardinality); 
 
Connection conn1 = null,conn2 = null; 
Statement  stmt1 = null,stmt2 = null; 
try{ 
 
conn1 = DriverManager.getConnection(DB_SERVER_URL+DBNAME1, USER, PASS); 
stmt1 = conn1.createStatement(); 
 
conn2 = DriverManager.getConnection(DB_SERVER_URL+DBNAME2, USER, PASS); 
stmt2 = conn2.createStatement(); 
 
String sql; 
ResultSet rs1; 
 
int rand_item_sk,rand_ticket_num,rand_order_num ; 
 
//First, delete n rows from ss,cs,ws and the respective rows from sr,cr,wr (on delete cascade) 
 
sql = "DELETE FROM store_sales LIMIT " + nss; 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
 
sql = "DELETE FROM catalog_sales LIMIT " + ncs; 
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stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
 
sql = "DELETE FROM web_sales LIMIT " + nws; 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
 
//I need to know the current cardinalities of sr,cr,wr 
//cause deleting a row in s doesn't necessarily mean deleting one from r ! 
//In each table I will add 'original cardinality' - 'current cardinality' rows 
 
int xs,xc,xw; 
 
sql = "SELECT COUNT(sr_item_sk) FROM store_returns"; 
rs1 = stmt1.executeQuery(sql); 
rs1.next(); 
xs = sr_cardinality - rs1.getInt(1); 
 
 
sql = "SELECT COUNT(cr_item_sk) FROM catalog_returns"; 
rs1 = stmt1.executeQuery(sql); 
rs1.next(); 
xc = cr_cardinality - rs1.getInt(1); 
 
sql = "SELECT COUNT(wr_item_sk) FROM web_returns"; 
rs1 = stmt1.executeQuery(sql); 
rs1.next(); 
xw = wr_cardinality - rs1.getInt(1); 
 
//ss and sr 
for(int i=0;i<nss;i++){ 
//ss and sr 
rand_item_sk = rint(i_cardinality); 
rand_ticket_num = rint(10000); 
while(used(rand_item_sk,rand_ticket_num,"store_sales","ss_sold_date_sk","ss_item_sk","ss_ticket_n
umber")){ 
rand_item_sk = rint(i_cardinality); 
rand_ticket_num = rint(10000); 
} 
int d = rint(d_cardinality); 
int t = rint(t_cardinality); 
int c = rint(c_cardinality); 
int cd = rint(cd_cardinality); 
int hd = rint(hd_cardinality); 
int ca = rint(ca_cardinality); 
int s = rint(s_cardinality); 
int p = rint(p_cardinality); 
int ranged = rintrange(20,200); 
double dec1 = rdec(7,2); 
double dec2 = rdec(7,2); 
double dec3 = rdec(7,2); 
double dec4 = rdec(7,2); 
double dec5 = rdec(7,2); 
double dec6 = rdec(7,2); 
double dec7 = rdec(7,2); 
double dec8 = rdec(7,2); 
double dec9 = rdec(7,2); 
double dec10 = rdec(7,2); 
double dec11 = rdec(7,2); 
double dec12 = rdec(7,2); 
sql = 
"INSERT INTO store_sales " 
+ "(ss_sold_date_sk, ss_sold_time_sk, ss_item_sk, ss_customer_sk, ss_cdemo_sk," 
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+ " ss_hdemo_sk, ss_addr_sk, ss_store_sk, ss_promo_sk, ss_ticket_number," 
+ " ss_quantity, ss_wholesale_cost, ss_list_price, ss_sales_price," 
+ " ss_ext_discount_amt,ss_ext_sales_price,ss_ext_wholesale_cost,ss_ext_list_price," 
+ " ss_ext_tax, ss_coupon_amt, ss_net_paid, ss_net_paid_inc_tax, ss_net_profit) " 
+ "VALUES (" 
+ d + ","+ t + ","+ rand_item_sk + ","+ c + ","+ cd + "," 
+ hd + ","+ ca + ","+ s + ","+ p + ","+ rand_ticket_num + ","+ ranged + "," 
+ dec1 + ","+ dec2 + ","+ dec3 + ","+ dec4 + ","+ dec5 + ","+ dec6 + "," 
+ dec7 + ","+ dec8 + ","+ dec9 + ","+ dec10 + ","+ dec11 + ","+ dec12 + ")"; 
 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
 
if(i<xs){ 
 
int dr = rint(d_cardinality); 
int tr= rint(t_cardinality); 
int cr = rint(c_cardinality); 
int cdr = rint(cd_cardinality); 
int hdr = rint(hd_cardinality); 
int car = rint(ca_cardinality); 
int sr = rint(s_cardinality); 
int rr = rint(r_cardinality); 
int rangedr = rintrange(20,200); 
double dec1r = rdec(7,2); 
double dec2r = rdec(7,2); 
double dec3r = rdec(7,2); 
double dec4r = rdec(7,2); 
double dec5r = rdec(7,2); 
double dec6r = rdec(7,2); 
double dec7r = rdec(7,2); 
double dec8r = rdec(7,2); 
double dec9r = rdec(7,2); 
 
sql = 
"INSERT INTO store_returns " 
+ "(sr_returned_date_sk, sr_returned_time_sk, sr_item_sk, sr_customer_sk," 
+ " sr_cdemo_sk, sr_hdemo_sk, sr_addr_sk, sr_store_sk, sr_reason_sk," 
+ " sr_ticket_number, sr_return_quantity, sr_return_amt, sr_return_tax," 
+ " sr_return_amt_inc_tax, sr_fee, sr_return_ship_cost, sr_refunded_cash," 
+ " sr_reversed_charge, sr_store_credit, sr_net_loss) " 
+ "VALUES (" 
+ dr + ","+ tr + ","+ rand_item_sk + ","+ cr + ","+ cdr + "," 
+ hdr + ","+ car + ","+ sr + ","+ rr + ","+ rand_ticket_num + ","+ rangedr + "," 
+ dec1r + ","+ dec2r + ","+ dec3r + ","+ dec4r + ","+ dec5r + "," 
+ dec6r + ","+ dec7r + ","+ dec8r + ","+ dec9r+ ")"; 
 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
} 
} 
 
System.out.println(">>>>>>>>>>>>>store_sales-returns UPDATED by " + nss); 
 
//cs and cr 
for(int i=0;i<ncs;i++){ 
rand_item_sk = rint(i_cardinality); 
rand_order_num = rint(10000); 
 
while(used(rand_item_sk,rand_order_num,"catalog_sales","cs_sold_date_sk","cs_item_sk","cs_order_n
umber")) 
{ 
rand_item_sk = rint(i_cardinality); 
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rand_order_num = rint(10000); 
} 
 
int d1 = rint(d_cardinality) ; 
int t = rint(t_cardinality) ; 
int d2 = rint(d_cardinality); 
int c1 = rint(c_cardinality); 
int cd1 = rint(cd_cardinality); 
int hd1 = rint(hd_cardinality); 
int ca1 = rint(ca_cardinality) ; 
int c2 = rint(c_cardinality); 
int cd2 = rint(cd_cardinality); 
int hd2 = rint(hd_cardinality); 
int ca2 = rint(ca_cardinality) ; 
int cc =  rint(cc_cardinality); 
int cp = rint(cp_cardinality); 
int sm = rint(sm_cardinality); 
int w = rint(w_cardinality); 
int p = rint(p_cardinality); 
int ranged = rintrange(20,2000); 
double dec1 = rdec(7,2); 
double dec2 = rdec(7,2); 
double dec3 = rdec(7,2); 
double dec4 = rdec(7,2); 
double dec5 = rdec(7,2); 
double dec6 = rdec(7,2); 
double dec7 = rdec(7,2); 
double dec8 = rdec(7,2); 
double dec9 = rdec(7,2); 
double dec10 = rdec(7,2); 
double dec11 = rdec(7,2); 
double dec12 = rdec(7,2); 
double dec13 = rdec(7,2); 
double dec14 = rdec(7,2); 
double dec15 = rdec(7,2); 
 
sql = 
"INSERT INTO catalog_sales " 
+ "(cs_sold_date_sk, cs_sold_time_sk, cs_ship_date_sk, cs_bill_customer_sk," 
+ " cs_bill_cdemo_sk, cs_bill_hdemo_sk, cs_bill_addr_sk, cs_ship_customer_sk," 
+ " cs_ship_cdemo_sk, cs_ship_hdemo_sk, cs_ship_addr_sk, cs_call_center_sk," 
+ " cs_catalog_page_sk, cs_ship_mode_sk, cs_warehouse_sk, cs_item_sk," 
+ " cs_promo_sk, cs_order_number, cs_quantity, cs_wholesale_cost, cs_list_price," 
+ " cs_sales_price, cs_ext_discount_amt, cs_ext_sales_price, cs_ext_wholesale_cost," 
+ " cs_ext_list_price, cs_ext_tax, cs_coupon_amt, cs_ext_ship_cost, cs_net_paid," 
+ " cs_net_paid_inc_tax, cs_net_paid_inc_ship, cs_net_paid_inc_ship_tax, " 
+ " cs_net_profit)" 
+ "VALUES (" 
+ d1 + ","+ t + ","+ d2 + ","+ c1 + ","+ cd1 + ","+ hd1 + ","+ ca1 + "," 
+ c2 + ","+ cd2 + ","+ hd2 + ","+ ca2 + ","+ cc + ","+ cp + "," 
+ sm + ","+ w + ","+ rand_item_sk + ","+ p + ","+ rand_order_num + ","+ ranged + "," 
+ dec1 + ","+ dec2 + ","+ dec3 + ","+ dec4 + ","+ dec5 + "," 
+ dec6 + ","+ dec7 + ","+ dec8 + ","+ dec9 + ","+ dec10 + "," 
+ dec11 + ","+ dec12 + ","+ dec13 + ","+ dec14 + ","+ dec15+ ")"; 
 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
 
if(i<xc){ 
 
int d1r = rint(d_cardinality) ; 
int tr = rint(t_cardinality) ; 
int c1r = rint(c_cardinality); 
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int cd1r = rint(cd_cardinality); 
int hd1r = rint(hd_cardinality); 
int ca1r = rint(ca_cardinality) ; 
int c2r = rint(c_cardinality); 
int cd2r = rint(cd_cardinality); 
int hd2r = rint(hd_cardinality); 
int ca2r = rint(ca_cardinality) ; 
int ccr =  rint(cc_cardinality); 
int cpr = rint(cp_cardinality); 
int smr = rint(sm_cardinality); 
int wr = rint(w_cardinality); 
int rr = rint(r_cardinality); 
int rangedr = rintrange(20,2000); 
double dec1r = rdec(7,2); 
double dec2r = rdec(7,2); 
double dec3r = rdec(7,2); 
double dec4r = rdec(7,2); 
double dec5r = rdec(7,2); 
double dec6r = rdec(7,2); 
double dec7r = rdec(7,2); 
double dec8r = rdec(7,2); 
double dec9r = rdec(7,2); 
 
sql = 
"INSERT INTO catalog_returns " 
+ "(cr_returned_date_sk, cr_returned_time_sk, cr_item_sk, cr_refunded_customer_sk," 
+ " cr_refunded_cdemo_sk, cr_refunded_hdemo_sk, cr_refunded_addr_sk," 
+ " cr_returning_customer_sk, cr_returning_cdemo_sk, cr_returning_hdemo_sk," 
+ " cr_returning_addr_sk, cr_call_center_sk, cr_catalog_page_sk, cr_ship_mode_sk," 
+ " cr_warehouse_sk, cr_reason_sk, cr_order_number, cr_return_quantity, " 
+ " cr_return_amount, cr_return_tax, cr_return_amt_inc_tax, cr_fee, cr_return_ship_cost," 
+ " cr_refunded_cash, cr_reversed_charge, cr_store_credit,cr_net_loss) " 
+ "VALUES (" 
+ d1r + ","+ tr + ","+ rand_item_sk + ","+ c1r + ","+ cd1r + ","+ hd1r + "," 
+ ca1r + ","+ c2r + ","+ cd2r + ","+ hd2r + ","+ ca2r + ","+ ccr + "," 
+ cpr + ","+ smr + ","+ wr + ","+ rr + ","+ rand_order_num + ","+ rangedr + "," 
+ dec1r + ","+ dec2r + ","+ dec3r + ","+ dec4r + ","+ dec5r + "," 
+ dec6r + ","+ dec7r + ","+ dec8r + ","+ dec9r + ")"; 
 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
} 
} 
 
System.out.println(">>>>>>>>>>>>>catalog_sales-returns UPDATED by " + ncs); 
 
//ws and wr 
for(int i=0;i<nws;i++){ 
 
rand_item_sk = rint(i_cardinality); 
rand_order_num = rint(10000); 
while(used(rand_item_sk,rand_order_num,"web_sales","ws_sold_date_sk","ws_item_sk","ws_order_numbe
r")){ 
rand_item_sk = rint(i_cardinality); 
rand_order_num = rint(10000); 
} 
 
int d1 = rint(d_cardinality) ; 
int t = rint(t_cardinality) ; 
int d2 = rint(d_cardinality); 
int c1 = rint(c_cardinality); 
int cd1 = rint(cd_cardinality); 
int hd1 = rint(hd_cardinality); 
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int ca1 = rint(ca_cardinality) ; 
int c2 = rint(c_cardinality); 
int cd2 = rint(cd_cardinality); 
int hd2 = rint(hd_cardinality); 
int ca2 = rint(ca_cardinality) ; 
int wp = rint(wp_cardinality); 
int web = rint(web_cardinality); 
int sm = rint(sm_cardinality); 
int w = rint(w_cardinality); 
int p = rint(p_cardinality); 
int ranged = rintrange(20,2000); 
double dec1 = rdec(7,2); 
double dec2 = rdec(7,2); 
double dec3 = rdec(7,2); 
double dec4 = rdec(7,2); 
double dec5 = rdec(7,2); 
double dec6 = rdec(7,2); 
double dec7 = rdec(7,2); 
double dec8 = rdec(7,2); 
double dec9 = rdec(7,2); 
double dec10 = rdec(7,2); 
double dec11 = rdec(7,2); 
double dec12 = rdec(7,2); 
double dec13 = rdec(7,2); 
double dec14 = rdec(7,2); 
double dec15 = rdec(7,2); 
sql = 
"INSERT INTO web_sales " 
+ "(ws_sold_date_sk, ws_sold_time_sk, ws_ship_date_sk, ws_item_sk," 
+ " ws_bill_customer_sk, ws_bill_cdemo_sk, ws_bill_hdemo_sk, ws_bill_addr_sk," 
+ " ws_ship_customer_sk, ws_ship_cdemo_sk, ws_ship_hdemo_sk, ws_ship_addr_sk," 
+ " ws_web_page_sk, ws_web_site_sk, ws_ship_mode_sk, ws_warehouse_sk," 
+ " ws_promo_sk, ws_order_number, ws_quantity, ws_wholesale_cost," 
+ " ws_list_price, ws_sales_price, ws_ext_discount_amt, ws_ext_sales_price," 
+ " ws_ext_wholesale_cost, ws_ext_list_price, ws_ext_tax, ws_coupon_amt," 
+ " ws_ext_ship_cost, ws_net_paid, ws_net_paid_inc_tax, ws_net_paid_inc_ship," 
+ " ws_net_paid_inc_ship_tax, ws_net_profit) " 
+ "VALUES (" 
+ d1 + ","+ t + ","+ d2 + ","+ rand_item_sk + ","+ c1 + ","+ cd1 + "," 
+ hd1 + ","+ ca1 + ","+ c2 + ","+ cd2 + ","+ hd2 + ","+ ca2 + "," 
+ wp + ","+ web + ","+ sm + ","+ w + ","+ p + ","+ rand_order_num + ","+ ranged + "," 
+ dec1 + ","+ dec2 + ","+ dec3 + ","+ dec4 + ","+ dec5 + "," 
+ dec6 + ","+ dec7 + ","+ dec8 + ","+ dec9 + ","+ dec10 + "," 
+ dec11 + ","+ dec12 + ","+ dec13 + ","+ dec14 + ","+ dec15+ ")"; 
 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
 
if(i<xw){ 
 
int d1r = rint(d_cardinality) ; 
int tr = rint(t_cardinality) ; 
int c1r = rint(c_cardinality); 
int cd1r = rint(cd_cardinality); 
int hd1r = rint(hd_cardinality); 
int ca1r = rint(ca_cardinality) ; 
int c2r = rint(c_cardinality); 
int cd2r = rint(cd_cardinality); 
int hd2r = rint(hd_cardinality); 
int ca2r = rint(ca_cardinality) ; 
int wpr = rint(wp_cardinality); 
int rr = rint(r_cardinality); 
int rangedr = rintrange(20,2000); 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
214 
 
double dec1r = rdec(7,2); 
double dec2r = rdec(7,2); 
double dec3r = rdec(7,2); 
double dec4r = rdec(7,2); 
double dec5r = rdec(7,2); 
double dec6r = rdec(7,2); 
double dec7r = rdec(7,2); 
double dec8r = rdec(7,2); 
double dec9r = rdec(7,2); 
sql = 
"INSERT INTO web_returns " 
+ "(wr_returned_date_sk, wr_returned_time_sk, wr_item_sk, wr_refunded_customer_sk," 
+ " wr_refunded_cdemo_sk, wr_refunded_hdemo_sk, wr_refunded_addr_sk, " 
+ " wr_returning_customer_sk, wr_returning_cdemo_sk, wr_returning_hdemo_sk," 
+ " wr_returning_addr_sk, wr_web_page_sk, wr_reason_sk, wr_order_number," 
+ " wr_return_quantity, wr_return_amt, wr_return_tax, wr_return_amt_inc_tax," 
+ " wr_fee,wr_return_ship_cost, wr_refunded_cash, wr_reversed_charge," 
+ " wr_account_credit, wr_net_loss) " 
+ "VALUES (" 
+ d1r + ","+ tr + ","+ rand_item_sk + ","+ c1r + ","+ cd1r + "," 
+ hd1r + ","+ ca1r + ","+ c2r + ","+ cd2r + ","+ hd2r + ","+ ca2r + "," 
+ wpr + ","+ rr + ","+ rand_order_num + ","+ rangedr + "," 
+ dec1r + ","+ dec2r + ","+ dec3r + ","+ dec4r + ","+ dec5r + "," 
+ dec6r + ","+ dec7r + ","+ dec8r + ","+ dec9r + ")"; 
 
stmt1.executeUpdate(sql); 
stmt2.executeUpdate(sql); 
} 
} 
 
System.out.println(">>>>>>>>>>>>>web_sales-returns UPDATED by " + nws); 
 
rs1.close(); 
 
}catch(SQLException se){ 
 
se.printStackTrace(); 
}catch(Exception e){ 
 
e.printStackTrace(); 
}finally{ 
 
try{ 
if(stmt1!=null) 
stmt1.close(); 
if(stmt2!=null) 
stmt2.close(); 
}catch(SQLException se){ 
} 
try{ 
if(conn1!=null) 
conn1.close(); 
if(conn2!=null) 
conn2.close(); 
}catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
} 
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TpcdsBoolDB.java 
 
 
package thesis; 
 
import java.sql.Connection; 
import java.sql.DriverManager; 
import java.sql.ResultSet; 
import java.sql.SQLException; 
import java.sql.Statement; 
 
 
public class TpcdsBoolDB { 
 
 
static final String JDBC_DRIVER = "com.mysql.jdbc.Driver"; 
static final String DB_SERVER_URL = "jdbc:mysql://localhost/"; 
 
static final String USER = "root"; 
static final String PASS = ""; 
 
static final String BASICDB  = "tpcds"; 
static final String BOOLDB  = "bool_tpcds"; 
 
 
//This method (re)creates the bool_tpcds database 
public void createBoolDB(){ 
Connection conn1 = null; 
Statement stmt1 = null; 
String sql; 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL,USER,PASS); 
stmt1 = conn1.createStatement(); 
 
sql = "DROP DATABASE IF EXISTS " + BOOLDB; 
stmt1.executeUpdate(sql); 
 
sql = "CREATE DATABASE " + BOOLDB; 
stmt1.executeUpdate(sql); 
 
stmt1.close(); 
conn1.close(); 
 
System.out.println("CREATED DATABASE : " + BOOLDB); 
 
} 
catch(SQLException se){ 
 
se.printStackTrace(); 
} 
catch(Exception e){ 
 
e.printStackTrace(); 
} 
finally{ 
 
try{ 
if(stmt1!=null) 
stmt1.close(); 
} 
catch(SQLException se2){ 
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} 
try{ 
if(conn1!=null) 
conn1.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
 
} 
 
//This method copies all data from basic to boolean db, using mysqldump 
public void copyBasicToBool(){ 
Connection  conn = null; 
Statement  stmt = null; 
String sql; 
 
try{ 
Class.forName(JDBC_DRIVER); 
 
conn = DriverManager.getConnection(DB_SERVER_URL + BOOLDB,USER,PASS); 
stmt = conn.createStatement(); 
 
//Create all tables using the same CREATE TABLE statements 
TpcdsDB rory = new TpcdsDB(); 
 
String[] cts = new String[]{ 
rory.t_ctable,rory.sm_ctable,rory.r_ctable,rory.ib_ctable,rory.i_ctable, 
rory.d_ctable,rory.cd_ctable,rory.ca_ctable,rory.w_ctable,rory.hd_ctable, 
rory.p_ctable,rory.c_ctable,rory.wp_ctable,rory.web_ctable,rory.cp_ctable, 
rory.cc_ctable,rory.s_ctable,rory.inv_ctable,rory.ss_ctable,rory.sr_ctable, 
rory.cs_ctable,rory.cr_ctable,rory.ws_ctable,rory.wr_ctable 
}; 
 
String[] tn = new String[]{ 
"time_dim","ship_mode","reason","income_band","item", 
"date_dim","customer_demographics","customer_address","warehouse","household_demographics", 
"promotion","customer","web_page","web_site","catalog_page", 
"call_center","store","inventory","store_sales","store_returns", 
"catalog_sales","catalog_returns","web_sales","web_returns" 
}; 
 
for(int i=0;i<cts.length;i++){ 
//First create table 
sql = cts[i]; 
stmt.executeUpdate(sql); 
 
//Then copy data in the new table 
String tname = tn[i]; 
sql = "INSERT INTO " + tname + " SELECT * FROM " + BASICDB + "." + tname; 
stmt.executeUpdate(sql); 
 
System.out.println("Table \'" + tname + "\' copied"); 
} 
 
 
stmt.close(); 
conn.close(); 
 
System.out.println("COPIED DATA INTO BOOLEAN DATABASE " ); 
 
} 
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catch(SQLException se){ 
 
se.printStackTrace(); 
} 
catch(Exception e){ 
 
e.printStackTrace(); 
} 
finally{ 
 
try{ 
if(stmt!=null) 
stmt.close(); 
} 
catch(SQLException se2){ 
} 
try{ 
if(conn!=null) 
conn.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
} 
 
//This method substitutes 'attribute' in 'table' with the corresponding boolean attributes 
 
//This method booleanizes the table on one attribute 
public void booleanize(String table, String key, String attribute,String[] val){ 
Connection conn1 = null, conn2 = null; 
Statement stmt1 = null, stmt2 = null; 
ResultSet rs; 
String sql; 
 
try{ 
Class.forName(JDBC_DRIVER); 
conn1 = DriverManager.getConnection(DB_SERVER_URL+BOOLDB,USER,PASS); 
stmt1 = conn1.createStatement(); 
conn2 = DriverManager.getConnection(DB_SERVER_URL+BOOLDB,USER,PASS); 
stmt2 = conn1.createStatement(); 
 
//First insert the new columns 
for(int i=0;i<val.length;i++){ 
sql = "ALTER TABLE " + table + " ADD " + attribute + "_" + val[i] + " int(1)"; 
stmt1.executeUpdate(sql); 
} 
 
//Then enter the right 0-1 values in the new columns 
sql = "SELECT " + key + " , " + attribute + " FROM " + table; 
rs = stmt2.executeQuery(sql); 
 
while(rs.next()){ 
 
int k = rs.getInt(key); 
String a = rs.getString(attribute); 
 
sql = "UPDATE " + table + " SET " ; 
 
for(int j=0;j<val.length;j++){ 
if(a.equals(val[j])){ 
sql += attribute + "_" + val[j] + " = 1," ; 
} 
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else{ 
sql += attribute + "_" + val[j] + " = 0," ; 
} 
} 
// Remove last unwanted comma 
sql = sql.substring(0, sql.length() - 1); 
 
sql += " WHERE " + key + " = " + k; 
 
stmt1.executeUpdate(sql); 
 
} 
 
//Finally, drop the initial column 
sql = "ALTER TABLE " + table + " DROP COLUMN  " + attribute; 
stmt1.executeUpdate(sql); 
 
System.out.println("Table " + table + " attribute " + attribute + " booleanized."); 
 
stmt1.close(); 
conn1.close(); 
 
} 
catch(SQLException se){ 
 
se.printStackTrace(); 
} 
catch(Exception e){ 
 
e.printStackTrace(); 
} 
finally{ 
 
try{ 
if(stmt1!=null) 
stmt1.close(); 
if(stmt2!=null) 
stmt2.close(); 
} 
catch(SQLException se2){ 
} 
try{ 
if(conn1!=null) 
conn1.close(); 
if(conn2!=null) 
conn2.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
} 
 
} 
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SetUp.java 
 
package thesis; 
 
 
public class SetUp { 
 
public static void main(String[] args) { 
 
TimeKeeper clock = new TimeKeeper(); 
long startTime = System.currentTimeMillis(); 
long st; 
 
//BASIC DB ================================================================== 
 
TpcdsDB basic = new TpcdsDB(); 
 
 
//Create the basic DB 
basic.createBasicDB(); 
 
//Create and populate the tables of the basic DB 
 
st = System.currentTimeMillis(); 
basic.createTable_t() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_sm() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_r() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_ib() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_i() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_d() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_cd() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_ca() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_w() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_hd() ; 
clock.timer(st, System.currentTimeMillis()); 
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st = System.currentTimeMillis(); 
basic.createTable_p() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_c() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_wp() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_web() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_cp() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_cc() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_s() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_inv() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_ss_sr() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_cs_cr() ; 
clock.timer(st, System.currentTimeMillis()); 
 
st = System.currentTimeMillis(); 
basic.createTable_ws_wr() ; 
clock.timer(st, System.currentTimeMillis()); 
 
 
//BOOLEAN DB ================================================================ 
 
 
TpcdsBoolDB bool = new TpcdsBoolDB(); 
 
//Create the boolean DB 
bool.createBoolDB(); 
 
//Copy everything from the basic DB to the boolean DB 
bool.copyBasicToBool(); 
 
 
//Booleanize selected attributes 
bool.booleanize("customer_demographics", "cd_demo_sk", "cd_gender", basic.cd_gender_vals); 
bool.booleanize("customer_demographics", "cd_demo_sk", "cd_marital_status", 
basic.cd_marital_status_vals); 
bool.booleanize("customer_demographics", "cd_demo_sk", "cd_education_status", 
basic.cd_education_status_vals); 
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bool.booleanize("time_dim", "t_time_sk", "t_am_pm", basic.t_am_pm_vals); 
bool.booleanize("customer", "c_customer_sk", "c_preferred_cust_flag", basic.yes_no_vals); 
 
bool.booleanize("promotion", "p_promo_sk", "p_channel_dmail", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_email", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_catalog", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_tv", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_radio", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_press", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_event", basic.yes_no_vals); 
bool.booleanize("promotion", "p_promo_sk", "p_channel_demo", basic.yes_no_vals); 
 
bool.booleanize("date_dim", "d_date_sk", "d_day_name", basic.d_day_name_vals); 
bool.booleanize("date_dim", "d_date_sk", "d_month_name", basic.d_month_name_vals); 
bool.booleanize("date_dim", "d_date_sk", "d_quarter_name", basic.d_quarter_name_vals); 
 
 
//bool.booleanize("promotion", "p_promo_sk", "p_discount_active", basic.yes_no_vals); 
 
//bool.booleanize("web_page", "wp_web_page_sk", "wp_autogen_flag" , basic.yes_no_vals); 
 
//bool.booleanize("date_dim", "d_date_sk", "d_holiday" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_weekend" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_following_holiday" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_current_day" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_current_week" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_current_month" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_current_quarter" , basic.yes_no_vals); 
//bool.booleanize("date_dim", "d_date_sk", "d_current_year" , basic.yes_no_vals); 
 
 
System.out.println("SETUP COMPLETE"); 
 
 
clock.timer(startTime, System.currentTimeMillis()); 
} 
 
} 
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QueryMaker.java 
 
package thesis; 
 
import java.io.File; 
import java.io.IOException; 
import java.sql.Connection; 
import java.sql.DriverManager; 
import java.sql.ResultSet; 
import java.sql.SQLException; 
import java.sql.Statement; 
 
import jxl.Workbook; 
import jxl.write.Label; 
import jxl.write.Number; 
import jxl.write.WritableSheet; 
import jxl.write.WritableWorkbook; 
import jxl.write.WriteException; 
 
 
public class QueryMaker { 
 
// JDBC driver name and database URL 
static final String JDBC_DRIVER = "com.mysql.jdbc.Driver"; 
static final String DB_SERVER_URL = "jdbc:mysql://localhost/"; 
 
// Database name 
static final String DBNAME1  = "tpcds"; 
static final String DBNAME2  = "bool_tpcds"; 
 
//  Database credentials 
static final String USER = "root"; 
static final String PASS = "Rory1908"; 
 
//Path to xls output files 
static final String XLS_PATH = 
"C:\\Users\\Pantso\\Desktop\\Diplo\\excels\\"; 
 
//Excel File name 
static final String FILE_NAME = "times.xls"; 
 
 
//Number of loops for each query 
static final int LOOPS = 25; 
 
//Percentage of data replaced in fact tables after each query 
static final double PERCENTAGE = 0.1; 
 
//Get the queries 
 
static Queries queries = new Queries(); 
static String[] QUERIES1 = queries.getBasic_queries(); 
static String[] QUERIES2 = queries.getBool_queries(); 
 
 
 
public static void main(String[] args) throws IOException, WriteException { 
 
TimeKeeper clock = new TimeKeeper(); 
long start = System.currentTimeMillis(); 
 
Connection conn1 = null,conn2 = null; 
Statement stmt1 = null,stmt2 = null; 
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TpcdsDB rory = new TpcdsDB(); 
 
//Create an Excel workbook 
WritableWorkbook ww; 
String fname = XLS_PATH + FILE_NAME; 
ww = Workbook.createWorkbook(new File(fname)); 
 
 
//Create one sheet for each query 
for(int i=0;i<QUERIES1.length;i++){ 
int queryNum = i + 1; 
WritableSheet wsheet = ww.createSheet("query" + queryNum , i); 
Label label = new Label(0, 0, "basic"); 
wsheet.addCell(label); 
label = new Label(1, 0, "bool"); 
wsheet.addCell(label); 
} 
 
try { 
 
Class.forName(JDBC_DRIVER); 
 
conn1 = DriverManager.getConnection(DB_SERVER_URL + DBNAME1, USER, PASS); 
stmt1 = conn1.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE, ResultSet.CONCUR_READ_ONLY); 
 
conn2 = DriverManager.getConnection(DB_SERVER_URL + DBNAME2, USER, PASS); 
stmt2 = conn2.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE, ResultSet.CONCUR_READ_ONLY); 
 
 
for (int j = 0; j < LOOPS; j++) { 
 
//First update the fact tables 
if(j>0){ 
rory.updateFacts(PERCENTAGE); 
} 
//Then run the queries... 
System.out.println("************************************************************"); 
System.out.println("LOOP " + Integer.toString(j + 1)); 
System.out.println("************************************************************"); 
 
for (int i = 0; i < QUERIES1.length; i++) { 
 
long startTime = System.currentTimeMillis(); 
ResultSet rs1 = stmt1.executeQuery(QUERIES1[i]); 
long time1 = TimeKeeper.strictTimer(startTime, System.currentTimeMillis()); 
 
Number num1 = new Number(0, j+1, time1); 
ww.getSheet(i).addCell(num1); 
 
 
startTime = System.currentTimeMillis(); 
ResultSet rs2 = stmt2.executeQuery(QUERIES2[i]); 
long time2 = TimeKeeper.strictTimer(startTime, System.currentTimeMillis()); 
 
Number num2 = new Number(1, j + 1, time2); 
ww.getSheet(i).addCell(num2); 
 
rs1.close(); 
rs2.close(); 
 
System.out.println("Query " + Integer.toString(i + 1)); 
System.out.println("db1: " + time1 + "ms" + "\t" + "db2: " + time2 + "ms"); 
System.out.println("************************************************************"); 
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} 
 
System.out.println("************************************************************"); 
System.out.println("LOOP " + Integer.toString(j + 1) + " COMPLETE" ); 
System.out.println("************************************************************"); 
 
} 
 
ww.write(); 
ww.close(); 
} 
catch(Exception e){ 
 
e.printStackTrace(); 
} 
finally{ 
 
try{ 
if(stmt1!=null) 
stmt1.close(); 
if(stmt2!=null) 
stmt2.close(); 
} 
catch(SQLException se){ 
} 
try{ 
if(conn1!=null) 
conn1.close(); 
if(conn2!=null) 
conn2.close(); 
} 
catch(SQLException se){ 
se.printStackTrace(); 
} 
} 
clock.timer(start, System.currentTimeMillis()); 
 
} 
 
} 
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Queries.java 
 
package thesis; 
 
 
package thesis; 
 
public class Queries { 
 
//BASIC QUERIES............................................................................... 
 
 
// QUERY 2 
final static String q2 = 
" select d_week_seq1,round(sun_sales1/sun_sales2,2) " + 
"  ,round(mon_sales1/mon_sales2,2),round(tue_sales1/tue_sales2,2) " + 
"     ,round(wed_sales1/wed_sales2,2),round(thu_sales1/thu_sales2,2) " + 
"  ,round(fri_sales1/fri_sales2,2),round(sat_sales1/sat_sales2,2) " + 
"   " + 
"from  " + 
"  (select wswscs.d_week_seq d_week_seq1 " + 
"        ,sun_sales sun_sales1 " + 
"        ,mon_sales mon_sales1 " + 
"        ,tue_sales tue_sales1 " + 
"        ,wed_sales wed_sales1 " + 
"        ,thu_sales thu_sales1 " + 
"        ,fri_sales fri_sales1 " + 
"        ,sat_sales sat_sales1 " + 
"  from (select d_week_seq, " + 
"        sum(case when (d_day_name='Sunday') then sales_price else null end) as sun_sales, " + 
"        sum(case when (d_day_name='Monday') then sales_price else null end) as mon_sales, " + 
"        sum(case when (d_day_name='Tuesday') then sales_price else  null end) as tue_sales, " + 
"        sum(case when (d_day_name='Wednesday') then sales_price else null end) as wed_sales, " + 
"        sum(case when (d_day_name='Thursday') then sales_price else null end) as thu_sales, " + 
"        sum(case when (d_day_name='Friday') then sales_price else null end) as fri_sales, " + 
"        sum(case when (d_day_name='Saturday') then sales_price else null end) as sat_sales " + 
" from (select sold_date_sk " + 
"        ,sales_price " + 
"  from (select ws_sold_date_sk sold_date_sk " + 
"              ,ws_ext_sales_price sales_price " + 
"        from web_sales) x " + 
"        union all " + 
"       (select cs_sold_date_sk sold_date_sk " + 
"              ,cs_ext_sales_price sales_price " + 
"        from catalog_sales)) as wscs " + 
"     ,date_dim " + 
" where d_date_sk = sold_date_sk " + 
" group by d_week_seq) as wswscs,date_dim  " + 
"  where date_dim.d_week_seq = wswscs.d_week_seq  " + 
"  and d_year = 2000) y,  " + 
"   " + 
"  (select wswscs.d_week_seq d_week_seq2 " + 
"        ,sun_sales sun_sales2 " + 
"        ,mon_sales mon_sales2 " + 
"        ,tue_sales tue_sales2 " + 
"        ,wed_sales wed_sales2 " + 
"        ,thu_sales thu_sales2 " + 
"        ,fri_sales fri_sales2 " + 
"        ,sat_sales sat_sales2 " + 
"  from (select d_week_seq, " + 
"        sum(case when (d_day_name='Sunday') then sales_price else null end) as sun_sales, " + 
"        sum(case when (d_day_name='Monday') then sales_price else null end) as mon_sales, " + 
"        sum(case when (d_day_name='Tuesday') then sales_price else  null end) as tue_sales, " + 
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"        sum(case when (d_day_name='Wednesday') then sales_price else null end) as wed_sales, " + 
"        sum(case when (d_day_name='Thursday') then sales_price else null end) as thu_sales, " + 
"        sum(case when (d_day_name='Friday') then sales_price else null end) as fri_sales, " + 
"        sum(case when (d_day_name='Saturday') then sales_price else null end) as sat_sales " + 
" from (select sold_date_sk " + 
"        ,sales_price " + 
"  from (select ws_sold_date_sk sold_date_sk " + 
"              ,ws_ext_sales_price sales_price " + 
"        from web_sales) x " + 
"        union all " + 
"       (select cs_sold_date_sk sold_date_sk " + 
"              ,cs_ext_sales_price sales_price " + 
"        from catalog_sales)) as wscs " + 
"     ,date_dim " + 
" where d_date_sk = sold_date_sk " + 
" group by d_week_seq) as wswscs,date_dim  " + 
"  where date_dim.d_week_seq = wswscs.d_week_seq  " + 
"  and d_year = 2001) z " + 
"   " + 
"where d_week_seq1 < d_week_seq2  " + 
"order by d_week_seq1; " ; 
 
// QUERY 6 
final static String q6 = 
" select a.ca_state as state, count(*) as cnt " + 
" from customer_address a,customer c,store_sales s,date_dim d,item i " + 
" where a.ca_address_sk = c.c_current_addr_sk " + 
" and c.c_customer_sk = s.ss_customer_sk and s.ss_sold_date_sk = d.d_date_sk " + 
" and s.ss_item_sk = i.i_item_sk " + 
" and d.d_month_seq = (select distinct (d_month_seq) " + 
" from date_dim where d_year = 2000 " + 
" and d_month_name = 'November' limit 1) " + 
" and i.i_current_price > 1.2 * " + 
" (select avg(j.i_current_price) from item j " + 
" where j.i_category = i.i_category) group by a.ca_state " + 
" having count(*) >= 10 order by cnt "; 
 
// QUERY 7 
final static String q7 = 
" select  i_item_id, " + 
" avg(ss_quantity) as agg1, " + 
" avg(ss_list_price) as agg2, " + 
" avg(ss_coupon_amt) as agg3, " + 
" avg(ss_sales_price) as agg4 " + 
" from " + 
" store_sales, customer_demographics, date_dim, item, promotion " + 
" where " + 
" ss_sold_date_sk = d_date_sk and " + 
" ss_item_sk = i_item_sk and " + 
" ss_cdemo_sk = cd_demo_sk and " + 
" ss_promo_sk = p_promo_sk and " + 
" cd_gender = 'female' and  " + 
" cd_marital_status = 'married' and " + 
" cd_education_status = 'university' and " + 
" (p_channel_email = 'no' or p_channel_event = 'no') and " + 
" d_year >  2000 " + 
" group by i_item_id " + 
" order by i_item_id "; 
 
// QUERY 10_1 
final static String q10_1 = 
"  SELECT cd_purchase_estimate, " + 
"       cd_credit_rating, " + 
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"       cd_dep_count, " + 
"       cd_dep_employed_count, " + 
"       cd_dep_college_count " + 
"FROM   customer c, " + 
"       customer_address ca, " + 
"       customer_demographics " + 
"WHERE  c.c_current_addr_sk = ca.ca_address_sk " + 
"       AND cd_demo_sk = c.c_current_cdemo_sk " + 
"       AND EXISTS (SELECT * " + 
"                   FROM   store_sales, " + 
"                          date_dim " + 
"                   WHERE  c.c_customer_sk = ss_customer_sk " + 
"                          AND ss_sold_date_sk = d_date_sk " + 
"                          AND d_year > 2000 " + 
"                          AND  d_month_name IN ('March','April','May','June','July','August') ) 
" + 
"       AND ( EXISTS (SELECT * " + 
"                     FROM   web_sales, " + 
"                            date_dim " + 
"                     WHERE  c.c_customer_sk = ws_bill_customer_sk " + 
"                            AND ws_sold_date_sk = d_date_sk " + 
"                            AND d_year > 2000 " + 
"                            AND ( d_month_name = 'March' " + 
"                                   OR d_month_name = 'April' " + 
"                                   OR d_month_name = 'May' " + 
"                                   OR d_month_name = 'June' " + 
"                                   OR d_month_name = 'July' " + 
"                                   OR d_month_name = 'August' )) " + 
"              OR EXISTS (SELECT * " + 
"                         FROM   catalog_sales, " + 
"                                date_dim " + 
"                         WHERE  c.c_customer_sk = cs_ship_customer_sk " + 
"                                AND cs_sold_date_sk = d_date_sk " + 
"                                AND d_year > 2000 " + 
"                                AND ( d_month_name = 'March' " + 
"                                       OR d_month_name = 'April' " + 
"                                       OR d_month_name = 'May' " + 
"                                       OR d_month_name = 'June' " + 
"                                       OR d_month_name = 'July' " + 
"                                       OR d_month_name = 'August' )) ) " + 
"GROUP  BY cd_purchase_estimate, " + 
"          cd_credit_rating, " + 
"          cd_dep_count, " + 
"          cd_dep_employed_count, " + 
"          cd_dep_college_count " + 
"ORDER  BY cd_purchase_estimate, " + 
"          cd_credit_rating, " + 
"          cd_dep_count, " + 
"          cd_dep_employed_count, " + 
"          cd_dep_college_count;   "; 
 
// QUERY 10_2 
final static String q10_2 = 
"  SELECT cd_gender, " + 
"       cd_marital_status, " + 
"       cd_education_status, " + 
"       cd_purchase_estimate, " + 
"       cd_credit_rating, " + 
"       cd_dep_count, " + 
"       cd_dep_employed_count, " + 
"       cd_dep_college_count " + 
"FROM   customer c, " + 
"       customer_address ca, " + 
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"       customer_demographics " + 
"WHERE  c.c_current_addr_sk = ca.ca_address_sk " + 
"       AND cd_demo_sk = c.c_current_cdemo_sk " + 
"       AND EXISTS (SELECT * " + 
"                   FROM   store_sales, " + 
"                          date_dim " + 
"                   WHERE  c.c_customer_sk = ss_customer_sk " + 
"                          AND ss_sold_date_sk = d_date_sk " + 
"                          AND d_year > 2000 " + 
"                          AND  d_month_name IN ('March','April','May','June','July','August') ) 
" + 
"       AND ( EXISTS (SELECT * " + 
"                     FROM   web_sales, " + 
"                            date_dim " + 
"                     WHERE  c.c_customer_sk = ws_bill_customer_sk " + 
"                            AND ws_sold_date_sk = d_date_sk " + 
"                            AND d_year > 2000 " + 
"                            AND ( d_month_name = 'March' " + 
"                                   OR d_month_name = 'April' " + 
"                                   OR d_month_name = 'May' " + 
"                                   OR d_month_name = 'June' " + 
"                                   OR d_month_name = 'July' " + 
"                                   OR d_month_name = 'August' )) " + 
"              OR EXISTS (SELECT * " + 
"                         FROM   catalog_sales, " + 
"                                date_dim " + 
"                         WHERE  c.c_customer_sk = cs_ship_customer_sk " + 
"                                AND cs_sold_date_sk = d_date_sk " + 
"                                AND d_year > 2000 " + 
"                                AND ( d_month_name = 'March' " + 
"                                       OR d_month_name = 'April' " + 
"                                       OR d_month_name = 'May' " + 
"                                       OR d_month_name = 'June' " + 
"                                       OR d_month_name = 'July' " + 
"                                       OR d_month_name = 'August' )) ) " + 
"GROUP  BY cd_gender, " + 
"          cd_marital_status, " + 
"          cd_education_status, " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating, " + 
"          cd_dep_count, " + 
"          cd_dep_employed_count, " + 
"          cd_dep_college_count " + 
"ORDER  BY cd_gender, " + 
"          cd_marital_status, " + 
"          cd_education_status, " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating, " + 
"          cd_dep_count, " + 
"          cd_dep_employed_count, " + 
"          cd_dep_college_count;   "; 
 
 
// QUERY 11 
final static String q11 = 
" select " 
+ " c_customer_id customer_id " 
+ " ,c_first_name customer_first_name ,c_last_name customer_last_name " 
+ " ,c_preferred_cust_flag customer_preferred_cust_flag " 
+ " ,c_birth_country customer_birth_country " 
+ " ,c_login customer_login " 
+ " ,c_email_address customer_email_address " 
+ " ,d_year dyear,sum(ss_ext_list_price-ss_ext_discount_amt) as year_total " 
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+ " ,'s' sale_type " 
+ " from customer,store_sales,date_dim " 
+ " where c_customer_sk = ss_customer_sk and ss_sold_date_sk = d_date_sk " 
+ " group by c_customer_id ,c_first_name,c_last_name,d_year,c_preferred_cust_flag " 
+ " ,c_birth_country,c_login,c_email_address ,d_year  " 
+ " UNION ALL " 
+ " select c_customer_id customer_id " 
+ " ,c_first_name customer_first_name,c_last_name customer_last_name " 
+ " ,c_preferred_cust_flag customer_preferred_cust_flag " 
+ " ,c_birth_country customer_birth_country " 
+ " ,c_login customer_login ,c_email_address customer_email_address " 
+ " ,d_year dyear,sum(ws_ext_list_price-ws_ext_discount_amt) as year_total " 
+ " ,'w' sale_type " 
+ " from customer ,web_sales ,date_dim " 
+ " where c_customer_sk = ws_bill_customer_sk and ws_sold_date_sk = d_date_sk " 
+ " group by c_customer_id ,c_first_name ,c_last_name ,c_preferred_cust_flag " 
+ " ,c_birth_country ,c_login ,c_email_address,d_year "; 
 
// QUERY 13 
final static String q13 = 
" select avg(ss_quantity),avg(ss_ext_sales_price),avg(ss_ext_wholesale_cost) " 
+ " ,sum(ss_ext_wholesale_cost) " 
+ " from store_sales,store,customer_demographics,household_demographics " 
+ " ,customer_address ,date_dim " 
+ " where s_store_sk = ss_store_sk " 
+ " and  ss_sold_date_sk = d_date_sk and d_year = 2001 " 
+ " and((ss_hdemo_sk=hd_demo_sk " 
+ " and cd_demo_sk = ss_cdemo_sk " 
+ " and cd_marital_status = 'married' " 
+ " and cd_education_status = 'university' " 
+ " and ss_sales_price between 10000.00 and 50000.00 " 
+ " and hd_dep_count < 5 " 
+ " ) or (ss_hdemo_sk=hd_demo_sk " 
+ " and cd_demo_sk = ss_cdemo_sk " 
+ " and cd_marital_status = 'divorced' " 
+ " and cd_education_status = 'secondary' " 
+ " and ss_sales_price between 20000.00 and 60000.00 " 
+ " and hd_dep_count > 5 " 
+ " ) or (ss_hdemo_sk=hd_demo_sk " 
+ " and cd_demo_sk = ss_cdemo_sk " 
+ " and cd_marital_status = 'single' " 
+ " and cd_education_status = 'postgraduate' " 
+ " and ss_sales_price between 30000.00 and 70000.00 " 
+ " and hd_dep_count < 7 ) ) "; 
 
// QUERY 15 
final static String q15 = 
" select ca_zip, sum(cs_sales_price) " + 
" from catalog_sales,customer ,customer_address,date_dim " + 
" where cs_bill_customer_sk = c_customer_sk and c_current_addr_sk = ca_address_sk " + 
" and cs_sales_price > 500 and cs_sold_date_sk = d_date_sk " + 
" and d_quarter_name = 'first' and d_year > 2000 " + 
" group by ca_zip order by ca_zip "; 
 
// QUERY 17 
final static String q17 = 
" select i_item_id ,i_item_desc,s_state,count(ss_quantity) as store_sales_quantitycount " + 
" ,avg(ss_quantity) as store_sales_quantityave " + 
" ,stddev_samp(ss_quantity) as store_sales_quantitystdev " + 
" ,stddev_samp(ss_quantity)/avg(ss_quantity) as store_sales_quantitycov " + 
" ,count(sr_return_quantity) as as_store_returns_quantitycount " + 
" ,avg(sr_return_quantity) as as_store_returns_quantityave " + 
" ,stddev_samp(sr_return_quantity) as as_store_returns_quantitystdev " + 
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" ,stddev_samp(sr_return_quantity)/avg(sr_return_quantity) as store_returns_quantitycov " + 
"  ,count(cs_quantity) as catalog_sales_quantitycount " + 
" ,avg(cs_quantity) as catalog_sales_quantityave " + 
" ,stddev_samp(cs_quantity)/avg(cs_quantity) as catalog_sales_quantitystdev " + 
" ,stddev_samp(cs_quantity)/avg(cs_quantity) as catalog_sales_quantitycov " + 
" from store_sales,store_returns,catalog_sales,date_dim d1,date_dim d2 " + 
" ,date_dim d3,store,item " + 
" where d1.d_quarter_name = 'first' " + 
" and d1.d_date_sk = ss_sold_date_sk and i_item_sk = ss_item_sk " + 
" and s_store_sk = ss_store_sk and ss_customer_sk = sr_customer_sk " + 
" and ss_item_sk = sr_item_sk and ss_ticket_number = sr_ticket_number " + 
" and sr_returned_date_sk = d2.d_date_sk " + 
" and d2.d_quarter_name in ('first','second','third') " + 
" and sr_customer_sk = cs_bill_customer_sk " + 
" and sr_item_sk = cs_item_sk " + 
" and cs_sold_date_sk = d3.d_date_sk " + 
" and d3.d_quarter_name in ('first','second','third') " + 
" group by i_item_id " + 
" ,i_item_desc ,s_state " + 
" order by i_item_id,i_item_desc,s_state "; 
 
// QUERY 19 
final static String q19 = 
" select i_brand_id as brand_id, i_brand as brand, i_manufact_id, i_manufact, " + 
" sum(ss_ext_sales_price) as ext_price " + 
" from date_dim, store_sales, item,customer,customer_address,store " + 
" where d_date_sk = ss_sold_date_sk and ss_item_sk = i_item_sk " + 
" and d_month_name = 'May' " + 
" and d_year > 2000 " + 
" and ss_customer_sk = c_customer_sk " + 
" and c_current_addr_sk = ca_address_sk " + 
" and ss_store_sk = s_store_sk " + 
" group by i_brand ,i_brand_id,i_manufact_id,i_manufact " + 
" order by ext_price desc,i_brand,i_brand_id,i_manufact_id,i_manufact "; 
 
// QUERY 26 
final static String q26 = 
" select i_item_id, avg(cs_quantity) as agg1, " 
+ " avg(cs_list_price) as agg2, avg(cs_coupon_amt) as agg3, " 
+ " avg(cs_sales_price) as agg4 " 
+ " from catalog_sales, customer_demographics, date_dim, item, promotion " 
+ " where cs_sold_date_sk = d_date_sk and " 
+ " cs_item_sk = i_item_sk and " 
+ " cs_bill_cdemo_sk = cd_demo_sk and " 
+ " cs_promo_sk = p_promo_sk and " 
+ " cd_gender = 'female' and " 
+ " cd_marital_status = 'single' and " 
+ " cd_education_status = 'university' and " 
+ " (p_channel_email = 'no' or p_channel_event = 'no') and " 
+ " d_year < 2000 " 
+ " group by i_item_id " 
+ " order by i_item_id " ; 
 
// QUERY 30 
final static String q30 = 
" select  c_customer_id,c_salutation,c_first_name,c_last_name,c_preferred_cust_flag " + 
"       ,c_birth_day,c_birth_month,c_birth_year,c_birth_country,c_login,c_email_address " + 
"       ,c_last_review_date_sk,ctr_total_return " + 
"    " + 
"from  " + 
" (select wr_returning_customer_sk as ctr_customer_sk " + 
"        ,ca_state as ctr_state,  " + 
"   sum(wr_return_amt) as ctr_total_return " + 
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" from web_returns " + 
"     ,date_dim " + 
"     ,customer_address " + 
" where wr_returned_date_sk = d_date_sk  " + 
"   and d_year > 2000 " + 
"   and wr_returning_addr_sk = ca_address_sk  " + 
" group by wr_returning_customer_sk " + 
"         ,ca_state) as ctr1,customer_address,customer " + 
"    " + 
"where ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2 " + 
"         from (select wr_returning_customer_sk as ctr_customer_sk " + 
"        ,ca_state as ctr_state,  " + 
"   sum(wr_return_amt) as ctr_total_return " + 
" from web_returns " + 
"     ,date_dim " + 
"     ,customer_address " + 
" where wr_returned_date_sk = d_date_sk  " + 
"   and d_year > 2000 " + 
"   and wr_returning_addr_sk = ca_address_sk  " + 
" group by wr_returning_customer_sk " + 
"         ,ca_state) as ctr2  " + 
"                      where ctr1.ctr_state = ctr2.ctr_state) " + 
"       and ca_address_sk = c_current_addr_sk " + 
"       and ctr1.ctr_customer_sk = c_customer_sk " + 
" order by c_customer_id,c_salutation,c_first_name,c_last_name,c_preferred_cust_flag " + 
"                  
,c_birth_day,c_birth_month,c_birth_year,c_birth_country,c_login,c_email_address " + 
"                  ,c_last_review_date_sk,ctr_total_return "; 
 
// QUERY 34 
final static String q34 = 
" SELECT c_last_name,c_first_name,c_salutation,c_preferred_cust_flag,  " + 
"       ss_ticket_number,cnt  " + 
"FROM   (SELECT ss_ticket_number,ss_customer_sk,Count(*) AS cnt  " + 
"        FROM   store_sales,date_dim,store,household_demographics  " + 
"        WHERE  store_sales.ss_sold_date_sk = date_dim.d_date_sk  " + 
"               AND store_sales.ss_store_sk = store.s_store_sk  " + 
"               AND store_sales.ss_hdemo_sk = household_demographics.hd_demo_sk  " + 
"               AND ( date_dim.d_day_name='Monday' OR date_dim.d_day_name='Wednesday'  " + 
"                      OR date_dim.d_day_name='Friday' )  " + 
"               AND household_demographics.hd_vehicle_count > 0  " + 
"               AND ( CASE  " + 
"                       WHEN household_demographics.hd_vehicle_count > 0 THEN  " + 
"                       household_demographics.hd_dep_count /  " + 
"                       household_demographics.hd_vehicle_count  " + 
"                       ELSE NULL  " + 
"                     end ) > 1.2  " + 
"               AND date_dim.d_year IN ( 1999, 2000, 2001 )  " + 
"        GROUP  BY ss_ticket_number,ss_customer_sk) dn,customer  " + 
"WHERE  ss_customer_sk = c_customer_sk  " + 
"       AND cnt BETWEEN 0 AND 20  " + 
"ORDER  BY c_last_name,c_first_name,c_salutation,c_preferred_cust_flag DESC  "; 
 
// QUERY 39A 
final static String q39A = 
" select inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name,inv1.mean, inv1.cov " + 
"        ,inv2.w_warehouse_sk,inv2.i_item_sk,inv2.d_month_name,inv2.mean, inv2.cov " + 
"   " + 
"from  " + 
" (select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"       ,stdev,mean, case mean when 0 then null else stdev/mean end cov " + 
" from(select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"            ,stddev_samp(inv_quantity_on_hand) stdev,avg(inv_quantity_on_hand) as mean " + 
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"      from inventory " + 
"          ,item " + 
"          ,warehouse " + 
"          ,date_dim " + 
"      where inv_item_sk = i_item_sk " + 
"        and inv_warehouse_sk = w_warehouse_sk " + 
"        and inv_date_sk = d_date_sk " + 
"        and d_year > 2000 " + 
"      group by w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name) foo " + 
" where case mean when 0 then 0 else stdev/mean end > 1) as inv1, " + 
"  " + 
" (select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"       ,stdev,mean, case mean when 0 then null else stdev/mean end cov " + 
" from(select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"            ,stddev_samp(inv_quantity_on_hand) stdev,avg(inv_quantity_on_hand) as mean " + 
"      from inventory " + 
"          ,item " + 
"          ,warehouse " + 
"          ,date_dim " + 
"      where inv_item_sk = i_item_sk " + 
"        and inv_warehouse_sk = w_warehouse_sk " + 
"        and inv_date_sk = d_date_sk " + 
"        and d_year > 2000  " + 
"      group by w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name) foo " + 
" where case mean when 0 then 0 else stdev/mean end > 1) as inv2  " + 
"  " + 
" where inv1.i_item_sk = inv2.i_item_sk " + 
"  and inv1.w_warehouse_sk =  inv2.w_warehouse_sk " + 
"  and inv1.d_month_name = 'January' " + 
"  and inv2.d_month_name = 'February' " + 
"order by inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name,inv1.mean,inv1.cov " + 
"        ,inv2.d_month_name,inv2.mean, inv2.cov "; 
 
// QUERY 39_B 
final static String q39B = 
" select inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name,inv1.mean, inv1.cov " + 
"        ,inv2.w_warehouse_sk,inv2.i_item_sk,inv2.d_month_name,inv2.mean, inv2.cov " + 
"   " + 
"from  " + 
"  (select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"       ,stdev,mean, case mean when 0 then null else stdev/mean end cov " + 
" from(select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"            ,stddev_samp(inv_quantity_on_hand) stdev,avg(inv_quantity_on_hand) as mean " + 
"      from inventory " + 
"          ,item " + 
"          ,warehouse " + 
"          ,date_dim " + 
"      where inv_item_sk = i_item_sk " + 
"        and inv_warehouse_sk = w_warehouse_sk " + 
"        and inv_date_sk = d_date_sk " + 
"        and d_year > 2000 " + 
"      group by w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name) foo " + 
" where case mean when 0 then 0 else stdev/mean end > 1) as inv1, " + 
"  (select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"       ,stdev,mean, case mean when 0 then null else stdev/mean end cov " + 
" from(select w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name " + 
"            ,stddev_samp(inv_quantity_on_hand) stdev,avg(inv_quantity_on_hand) as mean " + 
"      from inventory " + 
"          ,item " + 
"          ,warehouse " + 
"          ,date_dim " + 
"      where inv_item_sk = i_item_sk " + 
"        and inv_warehouse_sk = w_warehouse_sk " + 
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"        and inv_date_sk = d_date_sk " + 
"        and d_year > 2000 " + 
"      group by w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name) foo " + 
" where case mean when 0 then 0 else stdev/mean end > 1) as inv2 " + 
" " + 
"where inv1.i_item_sk = inv2.i_item_sk " + 
"  and inv1.w_warehouse_sk =  inv2.w_warehouse_sk " + 
"  and inv1.d_month_name='October' " + 
"  and inv2.d_month_name='September' " + 
"  and inv1.cov > 1.5 " + 
"order by inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name,inv1.mean,inv1.cov " + 
"        ,inv2.d_month_name,inv2.mean, inv2.cov "; 
 
// QUERY 42 
final static String q42 = 
" select dt.d_year,item.i_category_id,item.i_category,sum(ss_ext_sales_price) " + 
" from   date_dim dt,store_sales,item " + 
" where dt.d_date_sk = store_sales.ss_sold_date_sk " + 
" and store_sales.ss_item_sk = item.i_item_sk " + 
" and dt.d_month_name = 'April' " + 
" and dt.d_year > 2000 " + 
" group by   dt.d_year,item.i_category_id,item.i_category " + 
" order by sum(ss_ext_sales_price) desc,dt.d_year,item.i_category_id,item.i_category "; 
 
// QUERY 43 
final static String q43 = 
" select s_store_name, s_store_id, " + 
" sum(case when (d_day_name='Sunday') then ss_sales_price else null end) as sun_sales, " + 
" sum(case when (d_day_name='Monday') then ss_sales_price else null end) as mon_sales, " + 
" sum(case when (d_day_name='Tuesday') then ss_sales_price else  null end) as tue_sales, " + 
" sum(case when (d_day_name='Wednesday') then ss_sales_price else null end) as wed_sales, " + 
" sum(case when (d_day_name='Thursday') then ss_sales_price else null end) as thu_sales, " + 
" sum(case when (d_day_name='Friday') then ss_sales_price else null end) as fri_sales, " + 
" sum(case when (d_day_name='Saturday') then ss_sales_price else null end) as sat_sales " + 
" from date_dim, store_sales, store " + 
" where d_date_sk = ss_sold_date_sk and s_store_sk = ss_store_sk and " + 
" d_year > 2000 " + 
" group by s_store_name, s_store_id " + 
" order by s_store_name, s_store_id,sun_sales, " + 
" mon_sales,tue_sales,wed_sales,thu_sales,fri_sales,sat_sales "; 
 
// QUERY 45 
final static String q45 = 
" select ca_zip,ca_city,ca_county,ca_state , sum(ws_sales_price) " + 
" from web_sales, customer, customer_address, date_dim, item " + 
" where ws_bill_customer_sk = c_customer_sk and c_current_addr_sk = ca_address_sk " + 
" and ws_item_sk = i_item_sk and i_item_id in (select i_item_id " + 
" from item where i_item_sk < 5000 ) " + 
" and ws_sold_date_sk = d_date_sk " + 
" and d_quarter_name = 'fourth' and d_year > 2000 " + 
" group by ca_zip, ca_city,ca_county,ca_state " + 
" order by ca_zip, ca_city,ca_county,ca_state "; 
 
// QUERY 46 
final static String q46 = 
" select c_last_name ,c_first_name,ca_city,bought_city,ss_ticket_number,amt,profit " + 
" from (select ss_ticket_number,ss_customer_sk,ca_city as bought_city " + 
" ,sum(ss_coupon_amt) as amt,sum(ss_net_profit) as profit " + 
" from store_sales,date_dim,store,household_demographics,customer_address " + 
" where store_sales.ss_sold_date_sk = date_dim.d_date_sk " + 
" and store_sales.ss_store_sk = store.s_store_sk  " + 
" and store_sales.ss_hdemo_sk = household_demographics.hd_demo_sk " + 
" and store_sales.ss_addr_sk = customer_address.ca_address_sk " + 
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" and (household_demographics.hd_dep_count < 5 or " + 
" household_demographics.hd_vehicle_count < 2) " + 
" and date_dim.d_day_name in ('Monday','Tuesday','Wednesday','Thursday') " + 
" and date_dim.d_year in (1999,2000,2001) " + 
" group by ss_ticket_number,ss_customer_sk,ss_addr_sk,ca_city) " + 
" dn,customer,customer_address current_addr where ss_customer_sk = c_customer_sk " + 
" and customer.c_current_addr_sk = current_addr.ca_address_sk " + 
" and current_addr.ca_city <> bought_city " + 
" order by c_last_name ,c_first_name,ca_city ,bought_city,ss_ticket_number "; 
 
 
// QUERY 48 
final static String q48 = 
" select sum(ss_quantity) " 
+ " from store_sales, store, customer_demographics, customer_address, date_dim " 
+ " where s_store_sk = ss_store_sk " 
+ " and  ss_sold_date_sk = d_date_sk and d_year > 2000 " 
+ " and (( " 
+ " cd_demo_sk = ss_cdemo_sk and " 
+ " cd_marital_status = 'married' and " 
+ " cd_education_status = 'university' and " 
+ " ss_sales_price between 25000.00 and 50000.00 ) or ( " 
+ " cd_demo_sk = ss_cdemo_sk and " 
+ " cd_marital_status = 'married' and " 
+ " cd_education_status = 'university' and " 
+ " ss_sales_price between 0.00 and 25000.00 ) or ( " 
+ " cd_demo_sk = ss_cdemo_sk and " 
+ " cd_marital_status = 'married' and " 
+ " cd_education_status = 'university' and " 
+ " ss_sales_price between 75000.00 and 100000.00)) "; 
 
//QUERY 49 
final static String q49 = 
" select  " + 
" 'web' as channel " + 
" ,web.item " + 
" ,web.return_ratio " + 
" ,web.return_rank " + 
" ,web.currency_rank " + 
" from ( " + 
"   select  " + 
"    item " + 
"   ,return_ratio " + 
"   ,currency_ratio " + 
"   ,@return_rank := @return_rank + 1 AS return_rank " + 
"   ,@currency_rank := @currency_rank + 1 AS currency_rank " + 
"   from  " + 
"   (SELECT @return_rank := 0 ) r1,  " + 
"   (SELECT @currency_rank := 0 ) r2,  " + 
"    " + 
"   (  select ws.ws_item_sk as item " + 
"     ,(cast(sum(coalesce(wr.wr_return_quantity,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(ws.ws_quantity,0)) as dec(15,4) )) as return_ratio " + 
"     ,(cast(sum(coalesce(wr.wr_return_amt,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(ws.ws_net_paid,0)) as dec(15,4) )) as currency_ratio " + 
"     from  " + 
"      web_sales ws left outer join web_returns wr  " + 
"       on (ws.ws_order_number = wr.wr_order_number and  " + 
"       ws.ws_item_sk = wr.wr_item_sk) " + 
"                 ,date_dim " + 
"     where  " + 
"       wr.wr_return_amt > 10000  " + 
"       and ws.ws_net_profit > 1 " + 
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"                         and ws.ws_net_paid > 0 " + 
"                         and ws.ws_quantity > 0 " + 
"                         and ws_sold_date_sk = d_date_sk " + 
"                         and d_year > 2000 " + 
"                         and d_month_name = 'December' " + 
"     group by ws.ws_item_sk " + 
"   ) in_web " + 
" ) web " + 
" where  " + 
" ( " + 
" web.return_rank <= 10 " + 
" or " + 
" web.currency_rank <= 10 " + 
" ) " + 
" union " + 
" select  " + 
" 'catalog' as channel " + 
" ,catalog.item " + 
" ,catalog.return_ratio " + 
" ,catalog.return_rank " + 
" ,catalog.currency_rank " + 
" from ( " + 
"   select  " + 
"    item " + 
"   ,return_ratio " + 
"   ,currency_ratio " + 
"   ,@return_rank := @return_rank + 1 AS return_rank " + 
"   ,@currency_rank := @currency_rank + 1 AS currency_rank " + 
"   from  " + 
"   (SELECT @return_rank := 0 ) r1,  " + 
"   (SELECT @currency_rank := 0 ) r2, " + 
"   (  select  " + 
"     cs.cs_item_sk as item " + 
"     ,(cast(sum(coalesce(cr.cr_return_quantity,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(cs.cs_quantity,0)) as dec(15,4) )) as return_ratio " + 
"     ,(cast(sum(coalesce(cr.cr_return_amount,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(cs.cs_net_paid,0)) as dec(15,4) )) as currency_ratio " + 
"     from  " + 
"     catalog_sales cs left outer join catalog_returns cr " + 
"       on (cs.cs_order_number = cr.cr_order_number and  " + 
"       cs.cs_item_sk = cr.cr_item_sk) " + 
"                ,date_dim " + 
"     where  " + 
"       cr.cr_return_amount > 10000  " + 
"       and cs.cs_net_profit > 1 " + 
"                         and cs.cs_net_paid > 0 " + 
"                         and cs.cs_quantity > 0 " + 
"                         and cs_sold_date_sk = d_date_sk " + 
"                         and d_year > 2000 " + 
"                         and d_month_name = 'December' " + 
"                 group by cs.cs_item_sk " + 
"   ) in_cat " + 
" ) catalog " + 
" where  " + 
" ( " + 
" catalog.return_rank <= 10 " + 
" or " + 
" catalog.currency_rank <=10 " + 
" ) " + 
" union " + 
" select  " + 
" 'store' as channel " + 
" ,store.item " + 
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" ,store.return_ratio " + 
" ,store.return_rank " + 
" ,store.currency_rank " + 
" from ( " + 
"   select  " + 
"    item " + 
"   ,return_ratio " + 
"   ,currency_ratio " + 
"   ,@return_rank := @return_rank + 1 AS return_rank " + 
"   ,@currency_rank := @currency_rank + 1 AS currency_rank " + 
"   from  " + 
"   (SELECT @return_rank := 0 ) r1,  " + 
"   (SELECT @currency_rank := 0 ) r2, " + 
"   (  select sts.ss_item_sk as item " + 
"     ,(cast(sum(coalesce(sr.sr_return_quantity,0)) as 
dec(15,4))/cast(sum(coalesce(sts.ss_quantity,0)) as dec(15,4) )) as return_ratio " + 
"     ,(cast(sum(coalesce(sr.sr_return_amt,0)) as 
dec(15,4))/cast(sum(coalesce(sts.ss_net_paid,0)) as dec(15,4) )) as currency_ratio " + 
"     from  " + 
"     store_sales sts left outer join store_returns sr " + 
"       on (sts.ss_ticket_number = sr.sr_ticket_number and sts.ss_item_sk = sr.sr_item_sk) " + 
"                ,date_dim " + 
"     where  " + 
"       sr.sr_return_amt > 10000  " + 
"       and sts.ss_net_profit > 1 " + 
"                         and sts.ss_net_paid > 0  " + 
"                         and sts.ss_quantity > 0 " + 
"                         and ss_sold_date_sk = d_date_sk " + 
"                         and d_year > 2000 " + 
"                         and d_month_name = 'December' " + 
"     group by sts.ss_item_sk " + 
"   ) in_store " + 
" ) store " + 
" where  ( " + 
" store.return_rank <= 10 " + 
" or  " + 
" store.currency_rank <= 10 " + 
" ) " + 
" order by 1,4,5 " ; 
 
// QUERY 50 
final static String q50 = 
"  SELECT s_store_name, " + 
"       s_company_id, " + 
"       s_street_number, " + 
"       s_street_name, " + 
"       s_street_type, " + 
"       s_suite_number, " + 
"       s_city, " + 
"       s_county, " + 
"       s_state, " + 
"       s_zip, " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk <= 30 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '30 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 30 ) " + 
"                  AND ( sr_returned_date_sk - ss_sold_date_sk <= 60 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '31-60 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 60 ) " + 
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"                  AND ( sr_returned_date_sk - ss_sold_date_sk <= 90 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '61-90 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 90 ) " + 
"                  AND ( sr_returned_date_sk - ss_sold_date_sk <= 120 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '91-120 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 120 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '>120 days' " + 
"FROM   store_sales, " + 
"       store_returns, " + 
"       store, " + 
"       date_dim d1, " + 
"       date_dim d2 " + 
"WHERE  d2.d_year > 2000 " + 
"       AND d2.d_month_name = 'May' " + 
"       AND ss_ticket_number = sr_ticket_number " + 
"       AND ss_item_sk = sr_item_sk " + 
"       AND ss_sold_date_sk = d1.d_date_sk " + 
"       AND sr_returned_date_sk = d2.d_date_sk " + 
"       AND ss_customer_sk = sr_customer_sk " + 
"       AND ss_store_sk = s_store_sk " + 
"GROUP  BY s_store_name, " + 
"          s_company_id, " + 
"          s_street_number, " + 
"          s_street_name, " + 
"          s_street_type, " + 
"          s_suite_number, " + 
"          s_city, " + 
"          s_county, " + 
"          s_state, " + 
"          s_zip " + 
"ORDER  BY s_store_name, " + 
"          s_company_id, " + 
"          s_street_number, " + 
"          s_street_name, " + 
"          s_street_type, " + 
"          s_suite_number, " + 
"          s_city, " + 
"          s_county, " + 
"          s_state, " + 
"          s_zip;   "; 
 
// QUERY 52 
final static String q52 = 
" select dt.d_year,item.i_brand_id as brand_id,item.i_brand as brand " + 
" ,sum(ss_ext_sales_price) as ext_price " + 
" from date_dim dt,store_sales,item " + 
" where dt.d_date_sk = store_sales.ss_sold_date_sk " + 
" and store_sales.ss_item_sk = item.i_item_sk " + 
" and dt.d_month_name = 'September' " + 
" and dt.d_year > 2000 " + 
" group by dt.d_year,item.i_brand, " + 
" item.i_brand_id order by dt.d_year,ext_price desc,brand_id  "; 
 
// QUERY 55 
final static String q55 = 
" select i_brand_id as brand_id, i_brand as brand, " + 
"  sum(ss_ext_sales_price) as ext_price " + 
" from date_dim, store_sales, item " + 
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" where d_date_sk = ss_sold_date_sk " + 
"   and ss_item_sk = i_item_sk " + 
"   and d_month_name = 'July' " + 
"   and d_year > 2000 " + 
" group by i_brand, i_brand_id " + 
" order by ext_price desc, i_brand_id "; 
 
// QUERY 64 
final static  String q64 = 
" select cs1.product_name,cs1.store_name " + 
"     ,cs1.store_zip,cs1.b_street_number " + 
"     ,cs1.b_streen_name,cs1.b_city " + 
"     ,cs1.b_zip,cs1.c_street_number " + 
"     ,cs1.c_street_name,cs1.c_city " + 
"     ,cs1.c_zip,cs1.syear " + 
"     ,cs1.cnt,cs1.s1,cs1.s2,cs1.s3 " + 
"     ,cs2.s1,cs2.s2,cs2.s3,cs2.syear,cs2.cnt " + 
" " + 
"from  " + 
"  (select i_product_name product_name " + 
"     ,i_item_sk item_sk " + 
"     ,s_store_name store_name " + 
"     ,s_zip store_zip " + 
"     ,ad1.ca_street_number b_street_number " + 
"     ,ad1.ca_street_name b_streen_name " + 
"     ,ad1.ca_city b_city " + 
"     ,ad1.ca_zip b_zip " + 
"     ,ad2.ca_street_number c_street_number " + 
"     ,ad2.ca_street_name c_street_name " + 
"     ,ad2.ca_city c_city " + 
"     ,ad2.ca_zip c_zip " + 
"     ,d1.d_year as syear " + 
"     ,d2.d_year as fsyear " + 
"     ,d3.d_year s2year " + 
"     ,count(*) as cnt " + 
"     ,sum(ss_wholesale_cost) as s1 " + 
"     ,sum(ss_list_price) as s2 " + 
"     ,sum(ss_coupon_amt) as s3 " + 
"  FROM   store_sales " + 
"        ,store_returns " + 
"        , (select cs_item_sk " + 
"        ,sum(cs_ext_list_price) as sale,sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit) 
as refund " + 
"  from catalog_sales " + 
"      ,catalog_returns " + 
"  where cs_item_sk = cr_item_sk " + 
"    and cs_order_number = cr_order_number " + 
"  group by cs_item_sk " + 
"  having sum(cs_ext_list_price)>2*sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit)) as 
cs_ui " + 
"        ,date_dim d1 " + 
"        ,date_dim d2 " + 
"        ,date_dim d3 " + 
"        ,store " + 
"        ,customer " + 
"        ,customer_demographics cd1 " + 
"        ,customer_demographics cd2 " + 
"        ,promotion " + 
"        ,household_demographics hd1 " + 
"        ,household_demographics hd2 " + 
"        ,customer_address ad1 " + 
"        ,customer_address ad2 " + 
"        ,income_band ib1 " + 
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"        ,income_band ib2 " + 
"        ,item " + 
"  WHERE  ss_store_sk = s_store_sk AND " + 
"         ss_sold_date_sk = d1.d_date_sk AND " + 
"         ss_customer_sk = c_customer_sk AND " + 
"         ss_cdemo_sk= cd1.cd_demo_sk AND " + 
"         ss_hdemo_sk = hd1.hd_demo_sk AND " + 
"         ss_addr_sk = ad1.ca_address_sk and " + 
"         ss_item_sk = i_item_sk and " + 
"         ss_item_sk = sr_item_sk and " + 
"         ss_ticket_number = sr_ticket_number and " + 
"         ss_item_sk = cs_ui.cs_item_sk and " + 
"         c_current_cdemo_sk = cd2.cd_demo_sk AND " + 
"         c_current_hdemo_sk = hd2.hd_demo_sk AND " + 
"         c_current_addr_sk = ad2.ca_address_sk and " + 
"         c_first_sales_date_sk = d2.d_date_sk and " + 
"         c_first_shipto_date_sk = d3.d_date_sk and " + 
"         ss_promo_sk = p_promo_sk and " + 
"         hd1.hd_income_band_sk = ib1.ib_income_band_sk and " + 
"         hd2.hd_income_band_sk = ib2.ib_income_band_sk and " + 
"         cd1.cd_marital_status != cd2.cd_marital_status " + 
"group by i_product_name " + 
"       ,i_item_sk " + 
"       ,s_store_name " + 
"       ,s_zip " + 
"       ,ad1.ca_street_number " + 
"       ,ad1.ca_street_name " + 
"       ,ad1.ca_city " + 
"       ,ad1.ca_zip " + 
"       ,ad2.ca_street_number " + 
"       ,ad2.ca_street_name " + 
"       ,ad2.ca_city " + 
"       ,ad2.ca_zip " + 
"       ,d1.d_year " + 
"       ,d2.d_year " + 
"       ,d3.d_year) as cs1, " + 
"     " + 
"  (select i_product_name product_name " + 
"     ,i_item_sk item_sk " + 
"     ,s_store_name store_name " + 
"     ,s_zip store_zip " + 
"     ,ad1.ca_street_number b_street_number " + 
"     ,ad1.ca_street_name b_streen_name " + 
"     ,ad1.ca_city b_city " + 
"     ,ad1.ca_zip b_zip " + 
"     ,ad2.ca_street_number c_street_number " + 
"     ,ad2.ca_street_name c_street_name " + 
"     ,ad2.ca_city c_city " + 
"     ,ad2.ca_zip c_zip " + 
"     ,d1.d_year as syear " + 
"     ,d2.d_year as fsyear " + 
"     ,d3.d_year s2year " + 
"     ,count(*) as cnt " + 
"     ,sum(ss_wholesale_cost) as s1 " + 
"     ,sum(ss_list_price) as s2 " + 
"     ,sum(ss_coupon_amt) as s3 " + 
"  FROM   store_sales " + 
"        ,store_returns " + 
"        , (select cs_item_sk " + 
"        ,sum(cs_ext_list_price) as sale,sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit) 
as refund " + 
"  from catalog_sales " + 
"      ,catalog_returns " + 
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"  where cs_item_sk = cr_item_sk " + 
"    and cs_order_number = cr_order_number " + 
"  group by cs_item_sk " + 
"  having sum(cs_ext_list_price)>2*sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit)) as 
cs_ui " + 
"        ,date_dim d1 " + 
"        ,date_dim d2 " + 
"        ,date_dim d3 " + 
"        ,store " + 
"        ,customer " + 
"        ,customer_demographics cd1 " + 
"        ,customer_demographics cd2 " + 
"        ,promotion " + 
"        ,household_demographics hd1 " + 
"        ,household_demographics hd2 " + 
"        ,customer_address ad1 " + 
"        ,customer_address ad2 " + 
"        ,income_band ib1 " + 
"        ,income_band ib2 " + 
"        ,item " + 
"  WHERE  ss_store_sk = s_store_sk AND " + 
"         ss_sold_date_sk = d1.d_date_sk AND " + 
"         ss_customer_sk = c_customer_sk AND " + 
"         ss_cdemo_sk= cd1.cd_demo_sk AND " + 
"         ss_hdemo_sk = hd1.hd_demo_sk AND " + 
"         ss_addr_sk = ad1.ca_address_sk and " + 
"         ss_item_sk = i_item_sk and " + 
"         ss_item_sk = sr_item_sk and " + 
"         ss_ticket_number = sr_ticket_number and " + 
"         ss_item_sk = cs_ui.cs_item_sk and " + 
"         c_current_cdemo_sk = cd2.cd_demo_sk AND " + 
"         c_current_hdemo_sk = hd2.hd_demo_sk AND " + 
"         c_current_addr_sk = ad2.ca_address_sk and " + 
"         c_first_sales_date_sk = d2.d_date_sk and " + 
"         c_first_shipto_date_sk = d3.d_date_sk and " + 
"         ss_promo_sk = p_promo_sk and " + 
"         hd1.hd_income_band_sk = ib1.ib_income_band_sk and " + 
"         hd2.hd_income_band_sk = ib2.ib_income_band_sk and " + 
"         cd1.cd_marital_status != cd2.cd_marital_status " + 
"group by i_product_name " + 
"       ,i_item_sk " + 
"       ,s_store_name " + 
"       ,s_zip " + 
"       ,ad1.ca_street_number " + 
"       ,ad1.ca_street_name " + 
"       ,ad1.ca_city " + 
"       ,ad1.ca_zip " + 
"       ,ad2.ca_street_number " + 
"       ,ad2.ca_street_name " + 
"       ,ad2.ca_city " + 
"       ,ad2.ca_zip " + 
"       ,d1.d_year " + 
"       ,d2.d_year " + 
"       ,d3.d_year) as cs2 " + 
"   " + 
"where cs1.item_sk=cs2.item_sk and " + 
"     cs1.syear > 2000 and " + 
"     cs2.syear > 2000 and " + 
"     cs2.syear != cs1.syear and " + 
"     cs2.cnt <= cs1.cnt " + 
" " + 
"order by cs1.product_name,cs1.store_name,cs2.cnt"; 
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// QUERY 66 
final static String q66 = 
"  SELECT w_warehouse_name, " + 
"       w_warehouse_sq_ft, " + 
"       w_city, " + 
"       w_county, " + 
"       w_state, " + 
"       w_country, " + 
"       year, " + 
"       Sum(jan_sales)                     AS jan_sales, " + 
"       Sum(feb_sales)                     AS feb_sales, " + 
"       Sum(mar_sales)                     AS mar_sales, " + 
"       Sum(apr_sales)                     AS apr_sales, " + 
"       Sum(may_sales)                     AS may_sales, " + 
"       Sum(jun_sales)                     AS jun_sales, " + 
"       Sum(jul_sales)                     AS jul_sales, " + 
"       Sum(aug_sales)                     AS aug_sales, " + 
"       Sum(sep_sales)                     AS sep_sales, " + 
"       Sum(oct_sales)                     AS oct_sales, " + 
"       Sum(nov_sales)                     AS nov_sales, " + 
"       Sum(dec_sales)                     AS dec_sales, " + 
"       Sum(jan_sales / w_warehouse_sq_ft) AS jan_sales_per_sq_foot, " + 
"       Sum(feb_sales / w_warehouse_sq_ft) AS feb_sales_per_sq_foot, " + 
"       Sum(mar_sales / w_warehouse_sq_ft) AS mar_sales_per_sq_foot, " + 
"       Sum(apr_sales / w_warehouse_sq_ft) AS apr_sales_per_sq_foot, " + 
"       Sum(may_sales / w_warehouse_sq_ft) AS may_sales_per_sq_foot, " + 
"       Sum(jun_sales / w_warehouse_sq_ft) AS jun_sales_per_sq_foot, " + 
"       Sum(jul_sales / w_warehouse_sq_ft) AS jul_sales_per_sq_foot, " + 
"       Sum(aug_sales / w_warehouse_sq_ft) AS aug_sales_per_sq_foot, " + 
"       Sum(sep_sales / w_warehouse_sq_ft) AS sep_sales_per_sq_foot, " + 
"       Sum(oct_sales / w_warehouse_sq_ft) AS oct_sales_per_sq_foot, " + 
"       Sum(nov_sales / w_warehouse_sq_ft) AS nov_sales_per_sq_foot, " + 
"       Sum(dec_sales / w_warehouse_sq_ft) AS dec_sales_per_sq_foot, " + 
"       Sum(jan_net)                       AS jan_net, " + 
"       Sum(feb_net)                       AS feb_net, " + 
"       Sum(mar_net)                       AS mar_net, " + 
"       Sum(apr_net)                       AS apr_net, " + 
"       Sum(may_net)                       AS may_net, " + 
"       Sum(jun_net)                       AS jun_net, " + 
"       Sum(jul_net)                       AS jul_net, " + 
"       Sum(aug_net)                       AS aug_net, " + 
"       Sum(sep_net)                       AS sep_net, " + 
"       Sum(oct_net)                       AS oct_net, " + 
"       Sum(nov_net)                       AS nov_net, " + 
"       Sum(dec_net)                       AS dec_net " + 
" FROM   ((SELECT w_warehouse_name, " + 
"                w_warehouse_sq_ft, " + 
"                w_city, " + 
"                w_county, " + 
"                w_state, " + 
"                w_country, " + 
"                d_year   AS year, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'January' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'February' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_sales, " + 
"                Sum(CASE " + 
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"                      WHEN d_month_name = 'March' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'April' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'May' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'June' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'July' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'August' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'September' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'October' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'November' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'December' THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'January' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'February' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'March' THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_net, " + 
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"                Sum(CASE " + 
"                      WHEN d_month_name = 'April' THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'May' THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'June' THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'July' THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'August' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'September' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'October' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'November' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'December' THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_net " + 
"         FROM   web_sales, " + 
"                warehouse, " + 
"                date_dim, " + 
"                time_dim, " + 
"                ship_mode " + 
"         WHERE  ws_warehouse_sk = w_warehouse_sk " + 
"                AND ws_sold_date_sk = d_date_sk " + 
"                AND ws_sold_time_sk = t_time_sk " + 
"                AND ws_ship_mode_sk = sm_ship_mode_sk " + 
"                AND d_year = 2000 " + 
"         GROUP  BY w_warehouse_name, " + 
"                   w_warehouse_sq_ft, " + 
"                   w_city, " + 
"                   w_county, " + 
"                   w_state, " + 
"                   w_country, " + 
"                   d_year) " + 
"        UNION ALL " + 
"        (SELECT w_warehouse_name, " + 
"                w_warehouse_sq_ft, " + 
"                w_city, " + 
"                w_county, " + 
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"                w_state, " + 
"                w_country, " + 
"                d_year   AS year, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'January' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'February' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'March' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'April' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'May' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'June' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'July' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'August' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'September' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'October' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'November' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'December' THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'January' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'February' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'March' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_net, " + 
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"                Sum(CASE " + 
"                      WHEN d_month_name = 'April' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'May' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'June' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'July' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'August' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'September' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'October' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'November' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name = 'December' THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_net " + 
"         FROM   catalog_sales, " + 
"                warehouse, " + 
"                date_dim, " + 
"                time_dim, " + 
"                ship_mode " + 
"         WHERE  cs_warehouse_sk = w_warehouse_sk " + 
"                AND cs_sold_date_sk = d_date_sk " + 
"                AND cs_sold_time_sk = t_time_sk " + 
"                AND cs_ship_mode_sk = sm_ship_mode_sk " + 
"                AND d_year = 2000 " + 
"         GROUP  BY w_warehouse_name, " + 
"                   w_warehouse_sq_ft, " + 
"                   w_city, " + 
"                   w_county, " + 
"                   w_state, " + 
"                   w_country, " + 
"                   d_year)) x " + 
" GROUP  BY w_warehouse_name, " + 
"          w_warehouse_sq_ft, " + 
"          w_city, " + 
"          w_county, " + 
"          w_state, " + 
"          w_country, " + 
"          year " + 
" ORDER  BY w_warehouse_name   "; 
 
// QUERY 69_1 
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final static String q69_1 = 
"  SELECT  " + 
"       Count(*) AS cnt1, " + 
"       cd_purchase_estimate, " + 
"       Count(*) AS cnt2, " + 
"       cd_credit_rating, " + 
"       Count(*) AS cnt3 " + 
" FROM   customer c, " + 
"       customer_address ca, " + 
"       customer_demographics " + 
" WHERE  c.c_current_addr_sk = ca.ca_address_sk " + 
"       AND cd_demo_sk = c.c_current_cdemo_sk " + 
"       AND EXISTS (SELECT * " + 
"                   FROM   store_sales, " + 
"                          date_dim " + 
"                   WHERE  c.c_customer_sk = ss_customer_sk " + 
"                          AND ss_sold_date_sk = d_date_sk " + 
"                          AND d_year > 2000 " + 
"                          AND (d_month_name='January' OR d_month_name='February' OR 
d_month_name='March' OR d_month_name='April' OR d_month_name='May' OR d_month_name='June')) " + 
"       AND ( NOT EXISTS (SELECT * " + 
"                         FROM   web_sales, " + 
"                                date_dim " + 
"                         WHERE  c.c_customer_sk = ws_bill_customer_sk " + 
"                                AND ws_sold_date_sk = d_date_sk " + 
"                                AND d_year > 2000 " + 
"                                AND (d_month_name='January' OR d_month_name='February' OR 
d_month_name='March' OR d_month_name='April' OR d_month_name='May' OR d_month_name='June')) " + 
"             AND NOT EXISTS (SELECT * " + 
"                             FROM   catalog_sales, " + 
"                                    date_dim " + 
"                             WHERE  c.c_customer_sk = cs_ship_customer_sk " + 
"                                    AND cs_sold_date_sk = d_date_sk " + 
"                                    AND d_year > 2000 " + 
"                                    AND (d_month_name='January' OR d_month_name='February' OR 
d_month_name='March' OR d_month_name='April' OR d_month_name='May' OR d_month_name='June')) ) " + 
" GROUP  BY  " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating " + 
" ORDER  BY  " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating;   "; 
 
// QUERY 69_2 
final static String q69_2 = 
"  SELECT cd_gender, " + 
"       cd_marital_status, " + 
"       cd_education_status, " + 
"       Count(*) AS cnt1, " + 
"       cd_purchase_estimate, " + 
"       Count(*) AS cnt2, " + 
"       cd_credit_rating, " + 
"       Count(*) AS cnt3 " + 
" FROM   customer c, " + 
"       customer_address ca, " + 
"       customer_demographics " + 
" WHERE  c.c_current_addr_sk = ca.ca_address_sk " + 
"       AND cd_demo_sk = c.c_current_cdemo_sk " + 
"       AND EXISTS (SELECT * " + 
"                   FROM   store_sales, " + 
"                          date_dim " + 
"                   WHERE  c.c_customer_sk = ss_customer_sk " + 
"                          AND ss_sold_date_sk = d_date_sk " + 
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"                          AND d_year > 2000 " + 
"                          AND (d_month_name='January' OR d_month_name='February' OR 
d_month_name='March' OR d_month_name='April' OR d_month_name='May' OR d_month_name='June')) " + 
"       AND ( NOT EXISTS (SELECT * " + 
"                         FROM   web_sales, " + 
"                                date_dim " + 
"                         WHERE  c.c_customer_sk = ws_bill_customer_sk " + 
"                                AND ws_sold_date_sk = d_date_sk " + 
"                                AND d_year > 2000 " + 
"                                AND (d_month_name='January' OR d_month_name='February' OR 
d_month_name='March' OR d_month_name='April' OR d_month_name='May' OR d_month_name='June')) " + 
"             AND NOT EXISTS (SELECT * " + 
"                             FROM   catalog_sales, " + 
"                                    date_dim " + 
"                             WHERE  c.c_customer_sk = cs_ship_customer_sk " + 
"                                    AND cs_sold_date_sk = d_date_sk " + 
"                                    AND d_year > 2000 " + 
"                                    AND (d_month_name='January' OR d_month_name='February' OR 
d_month_name='March' OR d_month_name='April' OR d_month_name='May' OR d_month_name='June')) ) " + 
" GROUP  BY cd_gender, " + 
"          cd_marital_status, " + 
"          cd_education_status, " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating " + 
" ORDER  BY cd_gender, " + 
"          cd_marital_status, " + 
"          cd_education_status, " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating;   "; 
 
// QUERY 71 
final static String q71 = 
" select i_brand_id as brand_id, i_brand as brand,t_hour,t_minute, " + 
"   sum(ext_price) as ext_price " + 
" from item, (select ws_ext_sales_price as ext_price,  " + 
"                        ws_sold_date_sk as sold_date_sk, " + 
"                        ws_item_sk as sold_item_sk, " + 
"                        ws_sold_time_sk as time_sk   " + 
"                 from web_sales,date_dim " + 
"                 where d_date_sk = ws_sold_date_sk " + 
"                   and d_month_name = 'February' " + 
"                   and d_year > 2000 " + 
"                 union all " + 
"                 select cs_ext_sales_price as ext_price, " + 
"                        cs_sold_date_sk as sold_date_sk, " + 
"                        cs_item_sk as sold_item_sk, " + 
"                        cs_sold_time_sk as time_sk " + 
"                 from catalog_sales,date_dim " + 
"                 where d_date_sk = cs_sold_date_sk " + 
"                   and d_month_name='February' " + 
"                   and d_year>2000 " + 
"                 union all " + 
"                 select ss_ext_sales_price as ext_price, " + 
"                        ss_sold_date_sk as sold_date_sk, " + 
"                        ss_item_sk as sold_item_sk, " + 
"                        ss_sold_time_sk as time_sk " + 
"                 from store_sales,date_dim " + 
"                 where d_date_sk = ss_sold_date_sk " + 
"                   and d_month_name='February' " + 
"                   and d_year>2000 " + 
"                 ) as tmp,time_dim " + 
" where " + 
"   sold_item_sk = i_item_sk " + 
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"   and time_sk = t_time_sk " + 
" group by i_brand, i_brand_id,t_hour,t_minute " + 
" order by ext_price desc, i_brand_id " + 
" ; "; 
 
// QUERY 72 
final static String q72 = 
" SELECT i_item_desc, " + 
"       w_warehouse_name, " + 
"       d1.d_week_seq, " + 
"       Count(CASE " + 
"               WHEN p_promo_sk IS NULL THEN 1 " + 
"               ELSE 0 " + 
"             END) AS no_promo, " + 
"       Count(CASE " + 
"               WHEN p_promo_sk IS NOT NULL THEN 1 " + 
"               ELSE 0 " + 
"             END) AS promo, " + 
"       Count(*)   AS total_cnt " + 
"FROM   catalog_sales " + 
"       JOIN inventory " + 
"         ON ( cs_item_sk = inv_item_sk ) " + 
"       JOIN warehouse " + 
"         ON ( w_warehouse_sk = inv_warehouse_sk ) " + 
"       JOIN item " + 
"         ON ( i_item_sk = cs_item_sk ) " + 
"       JOIN customer_demographics " + 
"         ON ( cs_bill_cdemo_sk = cd_demo_sk ) " + 
"       JOIN household_demographics " + 
"         ON ( cs_bill_hdemo_sk = hd_demo_sk ) " + 
"       JOIN date_dim d1 " + 
"         ON ( cs_sold_date_sk = d1.d_date_sk ) " + 
"       JOIN date_dim d2 " + 
"         ON ( inv_date_sk = d2.d_date_sk ) " + 
"       JOIN date_dim d3 " + 
"         ON ( cs_ship_date_sk = d3.d_date_sk ) " + 
"       LEFT OUTER JOIN promotion " + 
"                    ON ( cs_promo_sk = p_promo_sk ) " + 
"       LEFT OUTER JOIN catalog_returns " + 
"                    ON ( cr_item_sk = cs_item_sk " + 
"                         AND cr_order_number = cs_order_number ) " + 
"WHERE  d3.d_date > d1.d_date " + 
"       AND d1.d_year > 2000 " + 
"       AND cd_marital_status = 'single' " + 
"GROUP  BY i_item_desc, " + 
"          w_warehouse_name, " + 
"          d1.d_week_seq " + 
"ORDER  BY total_cnt DESC, " + 
"          i_item_desc, " + 
"          w_warehouse_name, " + 
"          d_week_seq;   "; 
 
 
// QUERY 79 
final static String q79 = 
"  select " + 
"  c_last_name,c_first_name,substr(s_city,1,30),ss_ticket_number,amt,profit " + 
"  from " + 
"   (select ss_ticket_number " + 
"          ,ss_customer_sk " + 
"          ,store.s_city " + 
"          ,sum(ss_coupon_amt) as amt " + 
"          ,sum(ss_net_profit) as profit " + 
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"    from store_sales,date_dim,store,household_demographics " + 
"    where store_sales.ss_sold_date_sk = date_dim.d_date_sk " + 
"    and store_sales.ss_store_sk = store.s_store_sk   " + 
"    and store_sales.ss_hdemo_sk = household_demographics.hd_demo_sk " + 
"    and (household_demographics.hd_dep_count < 3  or " + 
"    household_demographics.hd_vehicle_count > 2) " + 
"    and date_dim.d_day_name = 'Monday' " + 
"    and date_dim.d_year in (1999,2000,2001)  " + 
"    and store.s_number_employees between 200 and 1000 " + 
"    group by ss_ticket_number,ss_customer_sk,ss_addr_sk,store.s_city) ms,customer " + 
"    where ss_customer_sk = c_customer_sk " + 
"   order by c_last_name,c_first_name,substr(s_city,1,30), profit "; 
 
// QUERY 85 
final static String q85 = 
"  SELECT Substr(r_reason_desc, 1, 20), " + 
"       Avg(ws_quantity), " + 
"       Avg(ws_quantity), " + 
"       Avg(ws_quantity), " + 
"       Avg(wr_refunded_cash), " + 
"       Avg(wr_fee) " + 
"FROM   web_sales, " + 
"       web_returns, " + 
"       web_page, " + 
"       customer_demographics cd1, " + 
"       customer_demographics cd2, " + 
"       customer_address, " + 
"       date_dim, " + 
"       reason " + 
"WHERE  ws_web_page_sk = wp_web_page_sk " + 
"       AND ws_item_sk = wr_item_sk " + 
"       AND ws_order_number = wr_order_number " + 
"       AND ws_sold_date_sk = d_date_sk " + 
"       AND d_year > 2000 " + 
"       AND cd1.cd_demo_sk = wr_refunded_cdemo_sk " + 
"       AND cd2.cd_demo_sk = wr_returning_cdemo_sk " + 
"       AND ca_address_sk = wr_refunded_addr_sk " + 
"       AND r_reason_sk = wr_reason_sk " + 
"       AND ( ( cd1.cd_marital_status = 'single' " + 
"               AND cd1.cd_marital_status = cd2.cd_marital_status " + 
"               AND cd1.cd_education_status = 'secondary' " + 
"               AND cd1.cd_education_status = cd2.cd_education_status ) " + 
"              OR ( cd1.cd_marital_status = 'married' " + 
"                   AND cd1.cd_marital_status = cd2.cd_marital_status " + 
"                   AND cd1.cd_education_status = 'university' " + 
"                   AND cd1.cd_education_status = cd2.cd_education_status) " + 
"              OR ( cd1.cd_marital_status = 'divorced' " + 
"                   AND cd1.cd_marital_status = cd2.cd_marital_status " + 
"                   AND cd1.cd_education_status = 'postgraduate' " + 
"                   AND cd1.cd_education_status = cd2.cd_education_status ) ) " + 
"GROUP  BY r_reason_desc " + 
"ORDER  BY Substr(r_reason_desc, 1, 20), " + 
"          Avg(ws_quantity), " + 
"          Avg(wr_refunded_cash), " + 
"          Avg(wr_fee);   "; 
 
// QUERY 90 
final static String q90 = 
" SELECT Cast(amc AS DECIMAL(15, 4)) / Cast(pmc AS DECIMAL(15, 4)) AS am_pm_ratio " + 
"FROM   (SELECT Count(*) AS amc " + 
"        FROM   web_sales, " + 
"               household_demographics, " + 
"               time_dim, " + 
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"               web_page " + 
"        WHERE  ws_sold_time_sk = time_dim.t_time_sk " + 
"               AND ws_ship_hdemo_sk = household_demographics.hd_demo_sk " + 
"               AND ws_web_page_sk = web_page.wp_web_page_sk " + 
"               AND time_dim.t_am_pm = 'AM' " + 
"               AND household_demographics.hd_dep_count < 5 " + 
"               AND web_page.wp_char_count BETWEEN 250000 AND 500000) at, " + 
"       (SELECT Count(*) AS pmc " + 
"        FROM   web_sales, " + 
"               household_demographics, " + 
"               time_dim, " + 
"               web_page " + 
"        WHERE  ws_sold_time_sk = time_dim.t_time_sk " + 
"               AND ws_ship_hdemo_sk = household_demographics.hd_demo_sk " + 
"               AND ws_web_page_sk = web_page.wp_web_page_sk " + 
"               AND time_dim.t_am_pm = 'PM' " + 
"               AND household_demographics.hd_dep_count < 5 " + 
"               AND web_page.wp_char_count BETWEEN 250000 AND 500000) pt " + 
" ORDER  BY am_pm_ratio;  "; 
 
 
// QUERY 91 
final static String q91 = 
"  SELECT cc_call_center_id AS Call_Center, " + 
"       cc_name           AS Call_Center_Name, " + 
"       cc_manager        AS Manager, " + 
"       Sum(cr_net_loss)  AS Returns_Loss " + 
" FROM   call_center, " + 
"       catalog_returns, " + 
"       date_dim, " + 
"       customer, " + 
"       customer_address, " + 
"       customer_demographics, " + 
"       household_demographics " + 
" WHERE  cr_call_center_sk = cc_call_center_sk " + 
"       AND cr_returned_date_sk = d_date_sk " + 
"       AND cr_returning_customer_sk = c_customer_sk " + 
"       AND cd_demo_sk = c_current_cdemo_sk " + 
"       AND hd_demo_sk = c_current_hdemo_sk " + 
"       AND ca_address_sk = c_current_addr_sk " + 
"       AND d_year > 2000 " + 
"       AND d_month_name IN ('January','February','March','April','May','June') " + 
"       AND ( ( cd_marital_status = 'single' " + 
"               AND cd_education_status = 'secondary' ) " + 
"              OR ( cd_marital_status = 'married' " + 
"                   AND cd_education_status = 'postgraduate' ) ) " + 
"       AND ca_gmt_offset > 500 " + 
" GROUP  BY cc_call_center_id, " + 
"          cc_name, " + 
"          cc_manager, " + 
"          cd_marital_status, " + 
"          cd_education_status " + 
" ORDER  BY Sum(cr_net_loss) DESC;   "; 
 
 
//BOOL QUERIES............................................................................... 
 
 
// BOOL QUERY 2 
final static String bq2 = 
" select d_week_seq1,round(sun_sales1/sun_sales2,2) " + 
"  ,round(mon_sales1/mon_sales2,2),round(tue_sales1/tue_sales2,2) " + 
"     ,round(wed_sales1/wed_sales2,2),round(thu_sales1/thu_sales2,2) " + 
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"  ,round(fri_sales1/fri_sales2,2),round(sat_sales1/sat_sales2,2) " + 
"   " + 
"from  " + 
"  (select wswscs.d_week_seq d_week_seq1 " + 
"        ,sun_sales sun_sales1 " + 
"        ,mon_sales mon_sales1 " + 
"        ,tue_sales tue_sales1 " + 
"        ,wed_sales wed_sales1 " + 
"        ,thu_sales thu_sales1 " + 
"        ,fri_sales fri_sales1 " + 
"        ,sat_sales sat_sales1 " + 
"  from (select d_week_seq, " + 
"        sum(case when (d_day_name_Sunday=1) then sales_price else null end) as sun_sales, " + 
"        sum(case when (d_day_name_Monday=1) then sales_price else null end) as mon_sales, " + 
"        sum(case when (d_day_name_Tuesday=1) then sales_price else  null end) as tue_sales, " + 
"        sum(case when (d_day_name_Wednesday=1) then sales_price else null end) as wed_sales, " + 
"        sum(case when (d_day_name_Thursday=1) then sales_price else null end) as thu_sales, " + 
"        sum(case when (d_day_name_Friday=1) then sales_price else null end) as fri_sales, " + 
"        sum(case when (d_day_name_Saturday=1) then sales_price else null end) as sat_sales " + 
" from (select sold_date_sk " + 
"        ,sales_price " + 
"  from (select ws_sold_date_sk sold_date_sk " + 
"              ,ws_ext_sales_price sales_price " + 
"        from web_sales) x " + 
"        union all " + 
"       (select cs_sold_date_sk sold_date_sk " + 
"              ,cs_ext_sales_price sales_price " + 
"        from catalog_sales)) as wscs " + 
"     ,date_dim " + 
" where d_date_sk = sold_date_sk " + 
" group by d_week_seq) as wswscs,date_dim  " + 
"  where date_dim.d_week_seq = wswscs.d_week_seq  " + 
"  and d_year = 2000) y,  " + 
"   " + 
"  (select wswscs.d_week_seq d_week_seq2 " + 
"        ,sun_sales sun_sales2 " + 
"        ,mon_sales mon_sales2 " + 
"        ,tue_sales tue_sales2 " + 
"        ,wed_sales wed_sales2 " + 
"        ,thu_sales thu_sales2 " + 
"        ,fri_sales fri_sales2 " + 
"        ,sat_sales sat_sales2 " + 
"  from (select d_week_seq, " + 
"        sum(case when (d_day_name_Sunday=1) then sales_price else null end) as sun_sales, " + 
"        sum(case when (d_day_name_Monday=1) then sales_price else null end) as mon_sales, " + 
"        sum(case when (d_day_name_Tuesday=1) then sales_price else  null end) as tue_sales, " + 
"        sum(case when (d_day_name_Wednesday=1) then sales_price else null end) as wed_sales, " + 
"        sum(case when (d_day_name_Thursday=1) then sales_price else null end) as thu_sales, " + 
"        sum(case when (d_day_name_Friday=1) then sales_price else null end) as fri_sales, " + 
"        sum(case when (d_day_name_Saturday=1) then sales_price else null end) as sat_sales " + 
" from (select sold_date_sk " + 
"        ,sales_price " + 
"  from (select ws_sold_date_sk sold_date_sk " + 
"              ,ws_ext_sales_price sales_price " + 
"        from web_sales) x " + 
"        union all " + 
"       (select cs_sold_date_sk sold_date_sk " + 
"              ,cs_ext_sales_price sales_price " + 
"        from catalog_sales)) as wscs " + 
"     ,date_dim " + 
" where d_date_sk = sold_date_sk " + 
" group by d_week_seq) as wswscs,date_dim  " + 
"  where date_dim.d_week_seq = wswscs.d_week_seq  " + 
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"  and d_year = 2001) z " + 
"   " + 
"where d_week_seq1 < d_week_seq2  " + 
"order by d_week_seq1; " ; 
 
// BOOL QUERY 6 
final static String bq6 = 
" select a.ca_state as state, count(*) as cnt " + 
" from customer_address a,customer c,store_sales s,date_dim d,item i " + 
" where a.ca_address_sk = c.c_current_addr_sk " + 
" and c.c_customer_sk = s.ss_customer_sk and s.ss_sold_date_sk = d.d_date_sk " + 
" and s.ss_item_sk = i.i_item_sk " + 
" and d.d_month_seq = (select distinct (d_month_seq) " + 
" from date_dim where d_year = 2000 " + 
" and d_month_name_November = 1 limit 1) " + 
" and i.i_current_price > 1.2 * " + 
" (select avg(j.i_current_price) from item j " + 
" where j.i_category = i.i_category) group by a.ca_state " + 
" having count(*) >= 10 order by cnt "; 
 
 
// BOOL QUERY 7 
final static String bq7 = 
" select  i_item_id, " + 
" avg(ss_quantity) as agg1, " + 
" avg(ss_list_price) as agg2, " + 
" avg(ss_coupon_amt) as agg3, " + 
" avg(ss_sales_price) as agg4 " + 
" from " + 
" store_sales, customer_demographics, date_dim, item, promotion " + 
" where " + 
" ss_sold_date_sk = d_date_sk and " + 
" ss_item_sk = i_item_sk and " + 
" ss_cdemo_sk = cd_demo_sk and " + 
" ss_promo_sk = p_promo_sk and " + 
" cd_gender_female=1 and  " + 
" cd_marital_status_married=1 and " + 
" cd_education_status_university=1 and " + 
" (p_channel_email_no=1 or p_channel_event_no=1) and " + 
" d_year >  2000 " + 
" group by i_item_id " + 
" order by i_item_id "; 
 
// BOOL QUERY 10_1 
final static String bq10_1 = 
" SELECT cd_purchase_estimate," + 
"       cd_credit_rating," + 
"       cd_dep_count," + 
"       cd_dep_employed_count," + 
"       cd_dep_college_count" + 
" FROM   customer c," + 
"       customer_address ca," + 
"       customer_demographics" + 
" WHERE  c.c_current_addr_sk = ca.ca_address_sk" + 
"       AND cd_demo_sk = c.c_current_cdemo_sk" + 
"       AND EXISTS (SELECT *" + 
"                   FROM   store_sales," + 
"                          date_dim" + 
"                   WHERE  c.c_customer_sk = ss_customer_sk" + 
"                          AND ss_sold_date_sk = d_date_sk" + 
"                          AND d_year > 2000" + 
"                          AND ( d_month_name_March=1" + 
"                                 OR d_month_name_April=1" + 
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"                                 OR d_month_name_May=1" + 
"                                 OR d_month_name_June=1" + 
"                                 OR d_month_name_July=1" + 
"                                 OR d_month_name_August=1 ))" + 
"       AND ( EXISTS (SELECT *" + 
"                     FROM   web_sales," + 
"                            date_dim" + 
"                     WHERE  c.c_customer_sk = ws_bill_customer_sk" + 
"                            AND ws_sold_date_sk = d_date_sk" + 
"                            AND d_year > 2000" + 
"                            AND (  d_month_name_March=1" + 
"                                 OR d_month_name_April=1" + 
"                                 OR d_month_name_May=1" + 
"                                 OR d_month_name_June=1" + 
"                                 OR d_month_name_July=1" + 
"                                 OR d_month_name_August=1 ))" + 
"              OR EXISTS (SELECT *" + 
"                         FROM   catalog_sales," + 
"                                date_dim" + 
"                         WHERE  c.c_customer_sk = cs_ship_customer_sk" + 
"                                AND cs_sold_date_sk = d_date_sk" + 
"                                AND d_year > 2000" + 
"                                AND (  d_month_name_March=1" + 
"                                 OR d_month_name_April=1" + 
"                                 OR d_month_name_May=1" + 
"                                 OR d_month_name_June=1" + 
"                                 OR d_month_name_July=1" + 
"                                 OR d_month_name_August=1  )) )" + 
" GROUP  BY cd_purchase_estimate," + 
"          cd_credit_rating," + 
"          cd_dep_count," + 
"          cd_dep_employed_count," + 
"          cd_dep_college_count" + 
" ORDER  BY cd_purchase_estimate," + 
"          cd_credit_rating," + 
"          cd_dep_count," + 
"          cd_dep_employed_count," + 
"          cd_dep_college_count;  "; 
 
// BOOL QUERY 10_2 
final static String bq10_2 = 
" SELECT cd_gender_male,cd_gender_female," + 
"       cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced," + 
"       
cd_education_status_primary,cd_education_status_secondary,cd_education_status_university,cd_educa
tion_status_postgraduate," + 
"       cd_purchase_estimate," + 
"       cd_credit_rating," + 
"       cd_dep_count," + 
"       cd_dep_employed_count," + 
"       cd_dep_college_count" + 
" FROM   customer c," + 
"       customer_address ca," + 
"       customer_demographics" + 
" WHERE  c.c_current_addr_sk = ca.ca_address_sk" + 
"       AND cd_demo_sk = c.c_current_cdemo_sk" + 
"       AND EXISTS (SELECT *" + 
"                   FROM   store_sales," + 
"                          date_dim" + 
"                   WHERE  c.c_customer_sk = ss_customer_sk" + 
"                          AND ss_sold_date_sk = d_date_sk" + 
"                          AND d_year > 2000" + 
"                          AND ( d_month_name_March=1" + 
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"                                 OR d_month_name_April=1" + 
"                                 OR d_month_name_May=1" + 
"                                 OR d_month_name_June=1" + 
"                                 OR d_month_name_July=1" + 
"                                 OR d_month_name_August=1   ))" + 
"       AND ( EXISTS (SELECT *" + 
"                     FROM   web_sales," + 
"                            date_dim" + 
"                     WHERE  c.c_customer_sk = ws_bill_customer_sk" + 
"                            AND ws_sold_date_sk = d_date_sk" + 
"                            AND d_year > 2000" + 
"                            AND ( d_month_name_March=1" + 
"                                 OR d_month_name_April=1" + 
"                                 OR d_month_name_May=1" + 
"                                 OR d_month_name_June=1" + 
"                                 OR d_month_name_July=1" + 
"                                 OR d_month_name_August=1   ))" + 
"              OR EXISTS (SELECT *" + 
"                         FROM   catalog_sales," + 
"                                date_dim" + 
"                         WHERE  c.c_customer_sk = cs_ship_customer_sk" + 
"                                AND cs_sold_date_sk = d_date_sk" + 
"                                AND d_year > 2000" + 
"                                AND ( d_month_name_March=1" + 
"                                 OR d_month_name_April=1" + 
"                                 OR d_month_name_May=1" + 
"                                 OR d_month_name_June=1" + 
"                                 OR d_month_name_July=1" + 
"                                 OR d_month_name_August=1   )) )" + 
" GROUP  BY cd_gender_male,cd_gender_female," + 
"          cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced," + 
"          
cd_education_status_primary,cd_education_status_secondary,cd_education_status_university,cd_educa
tion_status_postgraduate," + 
"          cd_purchase_estimate," + 
"          cd_credit_rating," + 
"          cd_dep_count," + 
"          cd_dep_employed_count," + 
"          cd_dep_college_count" + 
" ORDER  BY cd_gender_male,cd_gender_female," + 
"          cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced," + 
"          
cd_education_status_primary,cd_education_status_secondary,cd_education_status_university,cd_educa
tion_status_postgraduate," + 
"          cd_purchase_estimate," + 
"          cd_credit_rating," + 
"          cd_dep_count," + 
"          cd_dep_employed_count," + 
"          cd_dep_college_count;  "; 
 
 
// BOOL QUERY 11 
final static String bq11 = 
"  SELECT c_customer_id customer_id,c_first_name customer_first_name, " + 
"       c_last_name customer_last_name, " + 
"       c_preferred_cust_flag_yes customer_preferred_cust_flag_yes, " + 
"       c_preferred_cust_flag_no customer_preferred_cust_flag_no, " + 
"       c_birth_country customer_birth_country,c_login customer_login, " + 
"       c_email_address customer_email_address,d_year dyear,Sum( " + 
"       ss_ext_list_price - ss_ext_discount_amt) AS year_total,'s' sale_type " + 
"FROM   customer,store_sales,date_dim " + 
"WHERE  c_customer_sk = ss_customer_sk " + 
"       AND ss_sold_date_sk = d_date_sk " + 
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"GROUP  BY 
c_customer_id,c_first_name,c_last_name,d_year,c_preferred_cust_flag_yes,c_preferred_cust_flag_no, 
" + 
"c_birth_country,c_login,c_email_address,d_year " + 
"UNION ALL " + 
"SELECT c_customer_id customer_id,c_first_name customer_first_name, " + 
"       c_last_name customer_last_name, " + 
"       c_preferred_cust_flag_yes,c_preferred_cust_flag_no customer_preferred_cust_flag, " + 
"       c_birth_country customer_birth_country,c_login customer_login, " + 
"       c_email_address customer_email_address,d_year dyear,Sum( " + 
"       ws_ext_list_price - ws_ext_discount_amt) AS year_total,'w' sale_type " + 
"FROM   customer,web_sales,date_dim " + 
"WHERE  c_customer_sk = ws_bill_customer_sk " + 
"       AND ws_sold_date_sk = d_date_sk " + 
"GROUP  BY 
c_customer_id,c_first_name,c_last_name,c_preferred_cust_flag_yes,c_preferred_cust_flag_no, " + 
"c_birth_country,c_login,c_email_address,d_year   "; 
 
// BOOL QUERY 13 
final static String bq13 = 
"  SELECT Avg(ss_quantity),Avg(ss_ext_sales_price),Avg(ss_ext_wholesale_cost),Sum(" + 
"       ss_ext_wholesale_cost)" + 
" FROM   store_sales,store,customer_demographics,household_demographics," + 
"       customer_address," + 
"       date_dim" + 
" WHERE  s_store_sk = ss_store_sk" + 
"       AND ss_sold_date_sk = d_date_sk" + 
"       AND d_year = 2001" + 
"       AND ( ( ss_hdemo_sk = hd_demo_sk" + 
"               AND cd_demo_sk = ss_cdemo_sk" + 
"               AND cd_marital_status_married=1" + 
"               AND cd_education_status_university=1" + 
"               AND ss_sales_price BETWEEN 10000.00 AND 50000.00" + 
"               AND hd_dep_count > 5 )" + 
"              OR ( ss_hdemo_sk = hd_demo_sk" + 
"                   AND cd_demo_sk = ss_cdemo_sk" + 
"                   AND cd_marital_status_divorced=1" + 
"                   AND cd_education_status_secondary=1" + 
"                   AND ss_sales_price BETWEEN 20000.00 AND 60000.00" + 
"                   AND hd_dep_count < 5 )" + 
"              OR ( ss_hdemo_sk = hd_demo_sk" + 
"                   AND cd_demo_sk = ss_cdemo_sk" + 
"                   AND cd_marital_status_single=1" + 
"                   AND cd_education_status_postgraduate=1" + 
"                   AND ss_sales_price BETWEEN 30000.00 AND 70000.00" + 
"                   AND hd_dep_count < 7 ) );  "; 
 
// BOOL QUERY 15 
final static String bq15 = 
" SELECT ca_zip,Sum(cs_sales_price) " + 
" FROM   catalog_sales,customer,customer_address,date_dim " + 
" WHERE  cs_bill_customer_sk = c_customer_sk " + 
"       AND c_current_addr_sk = ca_address_sk " + 
"       AND cs_sales_price > 500 " + 
"       AND cs_sold_date_sk = d_date_sk " + 
"       AND d_quarter_name_first=1 " + 
"       AND d_year > 2000 " + 
" GROUP  BY ca_zip " + 
" ORDER  BY ca_zip;  "; 
 
 
// BOOL QUERY 17 
final static String bq17 = 
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" SELECT i_item_id,i_item_desc,s_state,  " + 
"       Count(ss_quantity) AS store_sales_quantitycount,  " + 
"       Avg(ss_quantity) AS store_sales_quantityave,  " + 
"       Stddev_samp(ss_quantity) AS store_sales_quantitystdev,  " + 
"       Stddev_samp(ss_quantity) / Avg(ss_quantity) AS store_sales_quantitycov,  " + 
"       Count(sr_return_quantity) AS as_store_returns_quantitycount,Avg(  " + 
"       sr_return_quantity) AS as_store_returns_quantityave,  " + 
"       Stddev_samp(sr_return_quantity) AS as_store_returns_quantitystdev,  " + 
"              Stddev_samp(sr_return_quantity) / Avg(sr_return_quantity) AS  " + 
"              store_returns_quantitycov,  " + 
"       Count(cs_quantity) AS catalog_sales_quantitycount,  " + 
"       Avg(cs_quantity) AS catalog_sales_quantityave,  " + 
"       Stddev_samp(cs_quantity) / Avg(cs_quantity) AS  " + 
"       catalog_sales_quantitystdev,Stddev_samp(cs_quantity) / Avg(cs_quantity)  " + 
"                                   AS catalog_sales_quantitycov  " + 
"FROM   store_sales,store_returns,catalog_sales,date_dim d1,date_dim d2,date_dim  " + 
"       d3,  " + 
"       store,item  " + 
"WHERE  d1.d_quarter_name_first=1  " + 
"       AND d1.d_date_sk = ss_sold_date_sk  " + 
"       AND i_item_sk = ss_item_sk  " + 
"       AND s_store_sk = ss_store_sk  " + 
"       AND ss_customer_sk = sr_customer_sk  " + 
"       AND ss_item_sk = sr_item_sk  " + 
"       AND ss_ticket_number = sr_ticket_number  " + 
"       AND sr_returned_date_sk = d2.d_date_sk  " + 
"       AND (d2.d_quarter_name_first=1 OR d2.d_quarter_name_second=1 OR d2.d_quarter_name_third=1 
)  " + 
"       AND sr_customer_sk = cs_bill_customer_sk  " + 
"       AND sr_item_sk = cs_item_sk  " + 
"       AND cs_sold_date_sk = d3.d_date_sk  " + 
"       AND (d3.d_quarter_name_first=1 OR d3.d_quarter_name_second=1 OR d3.d_quarter_name_third=1 
)  " + 
"GROUP  BY i_item_id,i_item_desc,s_state  " + 
"ORDER  BY i_item_id,i_item_desc,s_state;  "; 
 
// BOOL QUERY 19 
final static String bq19 = 
" SELECT i_brand_id AS brand_id,i_brand AS brand,i_manufact_id,i_manufact,Sum( " + 
"       ss_ext_sales_price) AS ext_price " + 
" FROM   date_dim,store_sales,item,customer,customer_address,store " + 
" WHERE  d_date_sk = ss_sold_date_sk " + 
"       AND ss_item_sk = i_item_sk " + 
"       AND d_month_name_May=1 " + 
"       AND d_year > 2000 " + 
"       AND ss_customer_sk = c_customer_sk " + 
"       AND c_current_addr_sk = ca_address_sk " + 
"       AND ss_store_sk = s_store_sk " + 
" GROUP  BY i_brand,i_brand_id,i_manufact_id,i_manufact " + 
" ORDER  BY ext_price DESC,i_brand,i_brand_id,i_manufact_id,i_manufact  "; 
 
 
// BOOL QUERY 26 
final static String bq26 = 
" SELECT i_item_id,Avg(cs_quantity) AS agg1,Avg(cs_list_price) AS agg2,  " + 
"       Avg(cs_coupon_amt) AS agg3,Avg(cs_sales_price) AS agg4  " + 
" FROM   catalog_sales,customer_demographics,date_dim,item,promotion  " + 
" WHERE  cs_sold_date_sk = d_date_sk  " + 
"       AND cs_item_sk = i_item_sk  " + 
"       AND cs_bill_cdemo_sk = cd_demo_sk  " + 
"       AND cs_promo_sk = p_promo_sk  " + 
"       AND cd_gender_female=1  " + 
"       AND cd_marital_status_single=1  " + 
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"       AND cd_education_status_university=1  " + 
"       AND ( p_channel_email_no=1  " + 
"              OR p_channel_event_no=1 )  " + 
"       AND d_year < 2000  " + 
" GROUP  BY i_item_id  " + 
" ORDER  BY i_item_id;  "; 
 
// BOOL QUERY 30 
final static String bq30 = 
" select  c_customer_id,c_salutation,c_first_name,c_last_name,c_preferred_cust_flag_yes,  " + 
"  c_preferred_cust_flag_no,c_birth_day,c_birth_month,c_birth_year,c_birth_country,  
" + 
"        c_login,c_email_address,c_last_review_date_sk,ctr_total_return  " + 
"     " + 
" from   " + 
" (select wr_returning_customer_sk as ctr_customer_sk  " + 
"        ,ca_state as ctr_state,   " + 
"   sum(wr_return_amt) as ctr_total_return  " + 
" from web_returns  " + 
"     ,date_dim  " + 
"     ,customer_address  " + 
" where wr_returned_date_sk = d_date_sk   " + 
"   and d_year > 2000  " + 
"   and wr_returning_addr_sk = ca_address_sk   " + 
" group by wr_returning_customer_sk  " + 
"         ,ca_state) as ctr1,customer_address,customer  " + 
"     " + 
" where ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2  " + 
"         from (select wr_returning_customer_sk as ctr_customer_sk  " + 
"        ,ca_state as ctr_state,   " + 
"   sum(wr_return_amt) as ctr_total_return  " + 
" from web_returns  " + 
"     ,date_dim  " + 
"     ,customer_address  " + 
" where wr_returned_date_sk = d_date_sk   " + 
"   and d_year > 2000  " + 
"   and wr_returning_addr_sk = ca_address_sk   " + 
" group by wr_returning_customer_sk  " + 
"         ,ca_state) as ctr2   " + 
"                      where ctr1.ctr_state = ctr2.ctr_state)  " + 
"       and ca_address_sk = c_current_addr_sk  " + 
"       and ctr1.ctr_customer_sk = c_customer_sk  " + 
" order by c_customer_id,c_salutation,c_first_name,c_last_name,c_preferred_cust_flag_yes,  " + 
"    c_preferred_cust_flag_yes,c_birth_day,c_birth_month,c_birth_year,  
" + 
"                c_birth_country,c_login,c_email_address,c_last_review_date_sk,ctr_total_return"; 
 
// BOOL QUERY 34 
final static String bq34 = 
" SELECT c_last_name,c_first_name,c_salutation,c_preferred_cust_flag_yes,  " + 
"        c_preferred_cust_flag_no,ss_ticket_number,cnt  " + 
"FROM   (SELECT ss_ticket_number,ss_customer_sk,Count(*) AS cnt  " + 
"        FROM   store_sales,date_dim,store,household_demographics  " + 
"        WHERE  store_sales.ss_sold_date_sk = date_dim.d_date_sk  " + 
"               AND store_sales.ss_store_sk = store.s_store_sk  " + 
"               AND store_sales.ss_hdemo_sk = household_demographics.hd_demo_sk  " + 
"               AND ( date_dim.d_day_name_Monday=1 OR date_dim.d_day_name_Wednesday=1  " + 
"                      OR date_dim.d_day_name_Friday=1 )  " + 
"               AND household_demographics.hd_vehicle_count > 0  " + 
"               AND ( CASE  " + 
"                       WHEN household_demographics.hd_vehicle_count > 0 THEN  " + 
"                       household_demographics.hd_dep_count /  " + 
"                       household_demographics.hd_vehicle_count  " + 
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"                       ELSE NULL  " + 
"                     end ) > 1.2  " + 
"               AND date_dim.d_year IN ( 1999, 2000, 2001 )  " + 
"        GROUP  BY ss_ticket_number,ss_customer_sk) dn,customer  " + 
"WHERE  ss_customer_sk = c_customer_sk  " + 
"       AND cnt BETWEEN 0 AND 20  " + 
"ORDER  BY c_last_name,c_first_name,c_salutation,c_preferred_cust_flag_yes,  " + 
"    c_preferred_cust_flag_no DESC  "; 
 
// BOOL QUERY 39A 
final static String bq39A = 
"  select 
inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name_January,inv1.d_month_name_February,inv1.d_mo
nth_name_March,inv1.d_month_name_April,inv1.d_month_name_May,inv1.d_month_name_June,inv1.d_month_
name_July,inv1.d_month_name_August,inv1.d_month_name_September,inv1.d_month_name_October,inv1.d_m
onth_name_November,inv1.d_month_name_December,inv1.mean, inv1.cov    " + 
"                                    
,inv2.w_warehouse_sk,inv2.i_item_sk,inv2.d_month_name_January,inv2.d_month_name_February,inv2.d_m
onth_name_March,inv2.d_month_name_April,inv2.d_month_name_May,inv2.d_month_name_June,inv2.d_month
_name_July,inv2.d_month_name_August,inv2.d_month_name_September,inv2.d_month_name_October,inv2.d_
month_name_November,inv2.d_month_name_December,inv2.mean, inv2.cov    " + 
"                                  " + 
"                            from     " + 
"                             (select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December    " + 
"                                   ,stdev,mean, case mean when 0 then null else stdev/mean end 
cov    " + 
"                             from(select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December    " + 
"                                        ,stddev_samp(inv_quantity_on_hand) 
stdev,avg(inv_quantity_on_hand) as mean    " + 
"                                  from inventory    " + 
"                                      ,item    " + 
"                                      ,warehouse    " + 
"                                      ,date_dim    " + 
"                                  where inv_item_sk = i_item_sk    " + 
"                                    and inv_warehouse_sk = w_warehouse_sk    " + 
"                                    and inv_date_sk = d_date_sk    " + 
"                                    and d_year > 2000    " + 
"                                  group by 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December) foo    
" + 
"                             where case mean when 0 then 0 else stdev/mean end > 1) as inv1,    
" + 
"                                 " + 
"                             (select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December    " + 
"                                   ,stdev,mean, case mean when 0 then null else stdev/mean end 
cov    " + 
"                             from(select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December    " + 
"                                        ,stddev_samp(inv_quantity_on_hand) 
stdev,avg(inv_quantity_on_hand) as mean    " + 
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"                                  from inventory    " + 
"                                      ,item    " + 
"                                      ,warehouse    " + 
"                                      ,date_dim    " + 
"                                  where inv_item_sk = i_item_sk    " + 
"                                    and inv_warehouse_sk = w_warehouse_sk    " + 
"                                    and inv_date_sk = d_date_sk    " + 
"                                    and d_year > 2000     " + 
"                                  group by 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December) foo    
" + 
"                             where case mean when 0 then 0 else stdev/mean end > 1) as inv2     
" + 
"                                 " + 
"                             where inv1.i_item_sk = inv2.i_item_sk    " + 
"                              and inv1.w_warehouse_sk =  inv2.w_warehouse_sk    " + 
"                              and inv1 .d_month_name_January =1   " + 
"                              and inv2 .d_month_name_February  =1  " + 
"                            order by 
inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name_January,inv1.d_month_name_February,inv1.d_mo
nth_name_March,inv1.d_month_name_April,inv1.d_month_name_May,inv1.d_month_name_June,inv1.d_month_
name_July,inv1.d_month_name_August,inv1.d_month_name_September,inv1.d_month_name_October,inv1.d_m
onth_name_November,inv1.d_month_name_December,inv1.mean,inv1.cov    " + 
"                                    
,inv2.d_month_name_January,inv2.d_month_name_February,inv2.d_month_name_March,inv2.d_month_name_A
pril,inv2.d_month_name_May,inv2.d_month_name_June,inv2.d_month_name_July,inv2.d_month_name_August
,inv2.d_month_name_September,inv2.d_month_name_October,inv2.d_month_name_November,inv2.d_month_na
me_December,inv2.mean, inv2.cov ;"; 
 
// BOOL QUERY 39B 
final static String bq39B = 
"select 
inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name_January,inv1.d_month_name_February,inv1.d_mo
nth_name_March,inv1.d_month_name_April,inv1.d_month_name_May,inv1.d_month_name_June,inv1.d_month_
name_July,inv1.d_month_name_August,inv1.d_month_name_September,inv1.d_month_name_October,inv1.d_m
onth_name_November,inv1.d_month_name_December,inv1.mean, inv1.cov  " + 
"        
,inv2.w_warehouse_sk,inv2.i_item_sk,inv2.d_month_name_January,inv2.d_month_name_February,inv2.d_m
onth_name_March,inv2.d_month_name_April,inv2.d_month_name_May,inv2.d_month_name_June,inv2.d_month
_name_July,inv2.d_month_name_August,inv2.d_month_name_September,inv2.d_month_name_October,inv2.d_
month_name_November,inv2.d_month_name_December,inv2.mean, inv2.cov  " + 
"    " + 
"from   " + 
"  (select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December  " + 
"       ,stdev,mean, case mean when 0 then null else stdev/mean end cov  " + 
" from(select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December  " + 
"            ,stddev_samp(inv_quantity_on_hand) stdev,avg(inv_quantity_on_hand) as mean  " + 
"      from inventory  " + 
"          ,item  " + 
"          ,warehouse  " + 
"          ,date_dim  " + 
"      where inv_item_sk = i_item_sk  " + 
"        and inv_warehouse_sk = w_warehouse_sk  " + 
"        and inv_date_sk = d_date_sk  " + 
"        and d_year > 2000  " + 
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"      group by 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December) foo  " 
+ 
" where case mean when 0 then 0 else stdev/mean end > 1) as inv1,  " + 
"  (select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December  " + 
"       ,stdev,mean, case mean when 0 then null else stdev/mean end cov  " + 
" from(select 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December  " + 
"            ,stddev_samp(inv_quantity_on_hand) stdev,avg(inv_quantity_on_hand) as mean  " + 
"      from inventory  " + 
"          ,item  " + 
"          ,warehouse  " + 
"          ,date_dim  " + 
"      where inv_item_sk = i_item_sk  " + 
"        and inv_warehouse_sk = w_warehouse_sk  " + 
"        and inv_date_sk = d_date_sk  " + 
"        and d_year > 2000  " + 
"      group by 
w_warehouse_name,w_warehouse_sk,i_item_sk,d_month_name_January,d_month_name_February,d_month_name
_March,d_month_name_April,d_month_name_May,d_month_name_June,d_month_name_July,d_month_name_Augus
t,d_month_name_September,d_month_name_October,d_month_name_November,d_month_name_December) foo  " 
+ 
" where case mean when 0 then 0 else stdev/mean end > 1) as inv2  " + 
"  " + 
"where inv1.i_item_sk = inv2.i_item_sk  " + 
"  and inv1.w_warehouse_sk =  inv2.w_warehouse_sk  " + 
"  and inv1 .d_month_name_October=1  " + 
"  and inv2 .d_month_name_September=1  " + 
"  and inv1.cov > 1.5  " + 
"order by 
inv1.w_warehouse_sk,inv1.i_item_sk,inv1.d_month_name_January,inv1.d_month_name_February,inv1.d_mo
nth_name_March,inv1.d_month_name_April,inv1.d_month_name_May,inv1.d_month_name_June,inv1.d_month_
name_July,inv1.d_month_name_August,inv1.d_month_name_September,inv1.d_month_name_October,inv1.d_m
onth_name_November,inv1.d_month_name_December,inv1.mean,inv1.cov  " + 
"        
,inv2.d_month_name_January,inv2.d_month_name_February,inv2.d_month_name_March,inv2.d_month_name_A
pril,inv2.d_month_name_May,inv2.d_month_name_June,inv2.d_month_name_July,inv2.d_month_name_August
,inv2.d_month_name_September,inv2.d_month_name_October,inv2.d_month_name_November,inv2.d_month_na
me_December,inv2.mean, inv2.cov"; 
 
 
// BOOL QUERY 42 
final static String bq42 = 
"  SELECT dt.d_year, " + 
"       item.i_category_id, " + 
"       item.i_category, " + 
"       Sum(ss_ext_sales_price) " + 
" FROM   date_dim dt, " + 
"       store_sales, " + 
"       item " + 
" WHERE  dt.d_date_sk = store_sales.ss_sold_date_sk " + 
"       AND store_sales.ss_item_sk = item.i_item_sk " + 
"       AND dt.d_month_name_April=1 " + 
"       AND dt.d_year > 2000 " + 
" GROUP  BY dt.d_year, " + 
"          item.i_category_id, " + 
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"          item.i_category " + 
" ORDER  BY Sum(ss_ext_sales_price) DESC, " + 
"          dt.d_year, " + 
"          item.i_category_id, " + 
"          item.i_category   "; 
 
 
 
// BOOL QUERY 43 
final static String bq43 = 
"  SELECT s_store_name, " + 
"       s_store_id, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Sunday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS sun_sales, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Monday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS mon_sales, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Tuesday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS tue_sales, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Wednesday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS wed_sales, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Thursday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS thu_sales, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Friday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS fri_sales, " + 
"       Sum(CASE " + 
"             WHEN ( d_day_name_Saturday=1 ) THEN ss_sales_price " + 
"             ELSE NULL " + 
"           end) AS sat_sales " + 
"FROM   date_dim, " + 
"       store_sales, " + 
"       store " + 
"WHERE  d_date_sk = ss_sold_date_sk " + 
"       AND s_store_sk = ss_store_sk " + 
"       AND d_year > 2000 " + 
"GROUP  BY s_store_name, " + 
"          s_store_id " + 
"ORDER  BY s_store_name, " + 
"          s_store_id, " + 
"          sun_sales, " + 
"          mon_sales, " + 
"          tue_sales, " + 
"          wed_sales, " + 
"          thu_sales, " + 
"          fri_sales, " + 
"          sat_sales   "; 
 
 
// BOOL QUERY 45 
final static String bq45 = 
"  SELECT ca_zip, " + 
"       ca_city, " + 
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"       ca_county, " + 
"       ca_state, " + 
"       Sum(ws_sales_price) " + 
"FROM   web_sales, " + 
"       customer, " + 
"       customer_address, " + 
"       date_dim, " + 
"       item " + 
"WHERE  ws_bill_customer_sk = c_customer_sk " + 
"       AND c_current_addr_sk = ca_address_sk " + 
"       AND ws_item_sk = i_item_sk " + 
"       AND i_item_id IN (SELECT i_item_id " + 
"                         FROM   item " + 
"                         WHERE  i_item_sk < 5000) " + 
"       AND ws_sold_date_sk = d_date_sk " + 
"       AND d_quarter_name_fourth=1 " + 
"       AND d_year > 2000 " + 
"GROUP  BY ca_zip, " + 
"          ca_city, " + 
"          ca_county, " + 
"          ca_state " + 
"ORDER  BY ca_zip, " + 
"          ca_city, " + 
"          ca_county, " + 
"          ca_state   "; 
 
//  BOOL QUERY 46 
final static String bq46 = 
"  SELECT c_last_name, " + 
"       c_first_name, " + 
"       ca_city, " + 
"       bought_city, " + 
"       ss_ticket_number, " + 
"       amt, " + 
"       profit " + 
"FROM   (SELECT ss_ticket_number, " + 
"               ss_customer_sk, " + 
"               ca_city            AS bought_city, " + 
"               Sum(ss_coupon_amt) AS amt, " + 
"               Sum(ss_net_profit) AS profit " + 
"        FROM   store_sales, " + 
"               date_dim, " + 
"               store, " + 
"               household_demographics, " + 
"               customer_address " + 
"        WHERE  store_sales.ss_sold_date_sk = date_dim.d_date_sk " + 
"               AND store_sales.ss_store_sk = store.s_store_sk " + 
"               AND store_sales.ss_hdemo_sk = household_demographics.hd_demo_sk " + 
"               AND store_sales.ss_addr_sk = customer_address.ca_address_sk " + 
"               AND ( household_demographics.hd_dep_count < 5 " + 
"                      OR household_demographics.hd_vehicle_count < 2 ) " + 
"               AND ( date_dim.d_day_name_Monday=1 OR " + 
"  date_dim.d_day_name_Tuesday=1 OR " + 
"                       date_dim.d_day_name_Wednesday=1 OR " + 
"                        date_dim.d_day_name_Thursday=1) " + 
"               AND date_dim.d_year IN ( 1999, 2000, 2001 ) " + 
"        GROUP  BY ss_ticket_number, " + 
"                  ss_customer_sk, " + 
"                  ss_addr_sk, " + 
"                  ca_city) dn, " + 
"       customer, " + 
"       customer_address current_addr " + 
"WHERE  ss_customer_sk = c_customer_sk " + 
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"       AND customer.c_current_addr_sk = current_addr.ca_address_sk " + 
"       AND current_addr.ca_city <> bought_city " + 
"ORDER  BY c_last_name, " + 
"          c_first_name, " + 
"          ca_city, " + 
"          bought_city, " + 
"          ss_ticket_number   "; 
 
 
 
// BOOL QUERY 48 
final static String bq48 = 
"  SELECT Sum(ss_quantity) " + 
" FROM   store_sales, " + 
"       store, " + 
"       customer_demographics, " + 
"       customer_address, " + 
"       date_dim " + 
" WHERE  s_store_sk = ss_store_sk " + 
"       AND ss_sold_date_sk = d_date_sk " + 
"       AND d_year > 2000 " + 
"       AND ( ( cd_demo_sk = ss_cdemo_sk " + 
"               AND cd_marital_status_married=1 " + 
"               AND cd_education_status_university=1 " + 
"               AND ss_sales_price BETWEEN 25000.00 AND 50000.00 ) " + 
"              OR ( cd_demo_sk = ss_cdemo_sk " + 
"                   AND cd_marital_status_married=1 " + 
"                   AND cd_education_status_university=1 " + 
"                   AND ss_sales_price BETWEEN 0.00 AND 25000.00 ) " + 
"              OR ( cd_demo_sk = ss_cdemo_sk " + 
"                   AND cd_marital_status_married=1 " + 
"                   AND cd_education_status_university=1 " + 
"                   AND ss_sales_price BETWEEN 75000.00 AND 100000.00 ) );   "; 
 
//BOOL QUERY 49 
final static String bq49 = 
" select  " + 
" 'web' as channel " + 
" ,web.item " + 
" ,web.return_ratio " + 
" ,web.return_rank " + 
" ,web.currency_rank " + 
" from ( " + 
"   select  " + 
"    item " + 
"   ,return_ratio " + 
"   ,currency_ratio " + 
"   ,@return_rank := @return_rank + 1 AS return_rank " + 
"   ,@currency_rank := @currency_rank + 1 AS currency_rank " + 
"   from  " + 
"   (SELECT @return_rank := 0 ) r1,  " + 
"   (SELECT @currency_rank := 0 ) r2,  " + 
"    " + 
"   (  select ws.ws_item_sk as item " + 
"     ,(cast(sum(coalesce(wr.wr_return_quantity,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(ws.ws_quantity,0)) as dec(15,4) )) as return_ratio " + 
"     ,(cast(sum(coalesce(wr.wr_return_amt,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(ws.ws_net_paid,0)) as dec(15,4) )) as currency_ratio " + 
"     from  " + 
"      web_sales ws left outer join web_returns wr  " + 
"       on (ws.ws_order_number = wr.wr_order_number and  " + 
"       ws.ws_item_sk = wr.wr_item_sk) " + 
"                 ,date_dim " + 
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"     where  " + 
"       wr.wr_return_amt > 10000  " + 
"       and ws.ws_net_profit > 1 " + 
"                         and ws.ws_net_paid > 0 " + 
"                         and ws.ws_quantity > 0 " + 
"                         and ws_sold_date_sk = d_date_sk " + 
"                         and d_year > 2000 " + 
"                         and d_month_name_December=1 " + 
"     group by ws.ws_item_sk " + 
"   ) in_web " + 
" ) web " + 
" where  " + 
" ( " + 
" web.return_rank <= 10 " + 
" or " + 
" web.currency_rank <= 10 " + 
" ) " + 
" union " + 
" select  " + 
" 'catalog' as channel " + 
" ,catalog.item " + 
" ,catalog.return_ratio " + 
" ,catalog.return_rank " + 
" ,catalog.currency_rank " + 
" from ( " + 
"   select  " + 
"    item " + 
"   ,return_ratio " + 
"   ,currency_ratio " + 
"   ,@return_rank := @return_rank + 1 AS return_rank " + 
"   ,@currency_rank := @currency_rank + 1 AS currency_rank " + 
"   from  " + 
"   (SELECT @return_rank := 0 ) r1,  " + 
"   (SELECT @currency_rank := 0 ) r2, " + 
"   (  select  " + 
"     cs.cs_item_sk as item " + 
"     ,(cast(sum(coalesce(cr.cr_return_quantity,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(cs.cs_quantity,0)) as dec(15,4) )) as return_ratio " + 
"     ,(cast(sum(coalesce(cr.cr_return_amount,0)) as dec(15,4))/ " + 
"     cast(sum(coalesce(cs.cs_net_paid,0)) as dec(15,4) )) as currency_ratio " + 
"     from  " + 
"     catalog_sales cs left outer join catalog_returns cr " + 
"       on (cs.cs_order_number = cr.cr_order_number and  " + 
"       cs.cs_item_sk = cr.cr_item_sk) " + 
"                ,date_dim " + 
"     where  " + 
"       cr.cr_return_amount > 10000  " + 
"       and cs.cs_net_profit > 1 " + 
"                         and cs.cs_net_paid > 0 " + 
"                         and cs.cs_quantity > 0 " + 
"                         and cs_sold_date_sk = d_date_sk " + 
"                         and d_year > 2000 " + 
"                         and d_month_name_December=1 " + 
"                 group by cs.cs_item_sk " + 
"   ) in_cat " + 
" ) catalog " + 
" where  " + 
" ( " + 
" catalog.return_rank <= 10 " + 
" or " + 
" catalog.currency_rank <=10 " + 
" ) " + 
" union " + 
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" select  " + 
" 'store' as channel " + 
" ,store.item " + 
" ,store.return_ratio " + 
" ,store.return_rank " + 
" ,store.currency_rank " + 
" from ( " + 
"   select  " + 
"    item " + 
"   ,return_ratio " + 
"   ,currency_ratio " + 
"   ,@return_rank := @return_rank + 1 AS return_rank " + 
"   ,@currency_rank := @currency_rank + 1 AS currency_rank " + 
"   from  " + 
"   (SELECT @return_rank := 0 ) r1,  " + 
"   (SELECT @currency_rank := 0 ) r2, " + 
"   (  select sts.ss_item_sk as item " + 
"     ,(cast(sum(coalesce(sr.sr_return_quantity,0)) as 
dec(15,4))/cast(sum(coalesce(sts.ss_quantity,0)) as dec(15,4) )) as return_ratio " + 
"     ,(cast(sum(coalesce(sr.sr_return_amt,0)) as 
dec(15,4))/cast(sum(coalesce(sts.ss_net_paid,0)) as dec(15,4) )) as currency_ratio " + 
"     from  " + 
"     store_sales sts left outer join store_returns sr " + 
"       on (sts.ss_ticket_number = sr.sr_ticket_number and sts.ss_item_sk = sr.sr_item_sk) " + 
"                ,date_dim " + 
"     where  " + 
"       sr.sr_return_amt > 10000  " + 
"       and sts.ss_net_profit > 1 " + 
"                         and sts.ss_net_paid > 0  " + 
"                         and sts.ss_quantity > 0 " + 
"                         and ss_sold_date_sk = d_date_sk " + 
"                         and d_year > 2000 " + 
"                         and d_month_name_December=1 " + 
"     group by sts.ss_item_sk " + 
"   ) in_store " + 
" ) store " + 
" where  ( " + 
" store.return_rank <= 10 " + 
" or  " + 
" store.currency_rank <= 10 " + 
" ) " + 
" order by 1,4,5 " ; 
 
// BOOL QUERY 50 
final static String bq50 = 
"  SELECT s_store_name, " + 
"       s_company_id, " + 
"       s_street_number, " + 
"       s_street_name, " + 
"       s_street_type, " + 
"       s_suite_number, " + 
"       s_city, " + 
"       s_county, " + 
"       s_state, " + 
"       s_zip, " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk <= 30 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '30 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 30 ) " + 
"                  AND ( sr_returned_date_sk - ss_sold_date_sk <= 60 ) THEN 1 " + 
"             ELSE 0 " + 
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"           END) AS '31-60 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 60 ) " + 
"                  AND ( sr_returned_date_sk - ss_sold_date_sk <= 90 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '61-90 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 90 ) " + 
"                  AND ( sr_returned_date_sk - ss_sold_date_sk <= 120 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '91-120 days', " + 
"       Sum(CASE " + 
"             WHEN ( sr_returned_date_sk - ss_sold_date_sk > 120 ) THEN 1 " + 
"             ELSE 0 " + 
"           END) AS '>120 days' " + 
" FROM   store_sales, " + 
"       store_returns, " + 
"       store, " + 
"       date_dim d1, " + 
"       date_dim d2 " + 
" WHERE  d2.d_year > 2000 " + 
"       AND d2.d_month_name_May=1 " + 
"       AND ss_ticket_number = sr_ticket_number " + 
"       AND ss_item_sk = sr_item_sk " + 
"       AND ss_sold_date_sk = d1.d_date_sk " + 
"       AND sr_returned_date_sk = d2.d_date_sk " + 
"       AND ss_customer_sk = sr_customer_sk " + 
"       AND ss_store_sk = s_store_sk " + 
" GROUP  BY s_store_name, " + 
"          s_company_id, " + 
"          s_street_number, " + 
"          s_street_name, " + 
"          s_street_type, " + 
"          s_suite_number, " + 
"          s_city, " + 
"          s_county, " + 
"          s_state, " + 
"          s_zip " + 
" ORDER  BY s_store_name, " + 
"          s_company_id, " + 
"          s_street_number, " + 
"          s_street_name, " + 
"          s_street_type, " + 
"          s_suite_number, " + 
"          s_city, " + 
"          s_county, " + 
"          s_state, " + 
"          s_zip;   "; 
 
// BOOL QUERY 52 
final static String bq52 = 
"  SELECT dt.d_year, " + 
"       item.i_brand_id         AS brand_id, " + 
"       item.i_brand            AS brand, " + 
"       Sum(ss_ext_sales_price) AS ext_price " + 
"FROM   date_dim dt, " + 
"       store_sales, " + 
"       item " + 
"WHERE  dt.d_date_sk = store_sales.ss_sold_date_sk " + 
"       AND store_sales.ss_item_sk = item.i_item_sk " + 
"       AND dt.d_month_name_September=1 " + 
"       AND dt.d_year > 2000 " + 
"GROUP  BY dt.d_year, " + 
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"          item.i_brand, " + 
"          item.i_brand_id " + 
"ORDER  BY dt.d_year, " + 
"          ext_price DESC, " + 
"          brand_id;  "; 
 
// BOOL QUERY 55 
final static String bq55 = 
"  SELECT i_brand_id              AS brand_id, " + 
"       i_brand                 AS brand, " + 
"       Sum(ss_ext_sales_price) AS ext_price " + 
"FROM   date_dim, " + 
"       store_sales, " + 
"       item " + 
"WHERE  d_date_sk = ss_sold_date_sk " + 
"       AND ss_item_sk = i_item_sk " + 
"       AND d_month_name_July=1 " + 
"       AND d_year > 2000 " + 
"GROUP  BY i_brand, " + 
"          i_brand_id " + 
"ORDER  BY ext_price DESC, " + 
"          i_brand_id   "; 
 
// BOOL QUERY 64 
final static  String bq64 = 
" select cs1.product_name,cs1.store_name " + 
"     ,cs1.store_zip,cs1.b_street_number " + 
"     ,cs1.b_streen_name,cs1.b_city " + 
"     ,cs1.b_zip,cs1.c_street_number " + 
"     ,cs1.c_street_name,cs1.c_city " + 
"     ,cs1.c_zip,cs1.syear " + 
"     ,cs1.cnt,cs1.s1,cs1.s2,cs1.s3 " + 
"     ,cs2.s1,cs2.s2,cs2.s3,cs2.syear,cs2.cnt " + 
" " + 
"from  " + 
"\t\t(select i_product_name product_name " + 
"     ,i_item_sk item_sk " + 
"     ,s_store_name store_name " + 
"     ,s_zip store_zip " + 
"     ,ad1.ca_street_number b_street_number " + 
"     ,ad1.ca_street_name b_streen_name " + 
"     ,ad1.ca_city b_city " + 
"     ,ad1.ca_zip b_zip " + 
"     ,ad2.ca_street_number c_street_number " + 
"     ,ad2.ca_street_name c_street_name " + 
"     ,ad2.ca_city c_city " + 
"     ,ad2.ca_zip c_zip " + 
"     ,d1.d_year as syear " + 
"     ,d2.d_year as fsyear " + 
"     ,d3.d_year s2year " + 
"     ,count(*) as cnt " + 
"     ,sum(ss_wholesale_cost) as s1 " + 
"     ,sum(ss_list_price) as s2 " + 
"     ,sum(ss_coupon_amt) as s3 " + 
"  FROM   store_sales " + 
"        ,store_returns " + 
"        , (select cs_item_sk " + 
"        ,sum(cs_ext_list_price) as sale,sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit) 
as refund " + 
"  from catalog_sales " + 
"      ,catalog_returns " + 
"  where cs_item_sk = cr_item_sk " + 
"    and cs_order_number = cr_order_number " + 
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"  group by cs_item_sk " + 
"  having sum(cs_ext_list_price)>2*sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit)) as 
cs_ui " + 
"        ,date_dim d1 " + 
"        ,date_dim d2 " + 
"        ,date_dim d3 " + 
"        ,store " + 
"        ,customer " + 
"        ,customer_demographics cd1 " + 
"        ,customer_demographics cd2 " + 
"        ,promotion " + 
"        ,household_demographics hd1 " + 
"        ,household_demographics hd2 " + 
"        ,customer_address ad1 " + 
"        ,customer_address ad2 " + 
"        ,income_band ib1 " + 
"        ,income_band ib2 " + 
"        ,item " + 
"  WHERE  ss_store_sk = s_store_sk AND " + 
"         ss_sold_date_sk = d1.d_date_sk AND " + 
"         ss_customer_sk = c_customer_sk AND " + 
"         ss_cdemo_sk= cd1.cd_demo_sk AND " + 
"         ss_hdemo_sk = hd1.hd_demo_sk AND " + 
"         ss_addr_sk = ad1.ca_address_sk and " + 
"         ss_item_sk = i_item_sk and " + 
"         ss_item_sk = sr_item_sk and " + 
"         ss_ticket_number = sr_ticket_number and " + 
"         ss_item_sk = cs_ui.cs_item_sk and " + 
"         c_current_cdemo_sk = cd2.cd_demo_sk AND " + 
"         c_current_hdemo_sk = hd2.hd_demo_sk AND " + 
"         c_current_addr_sk = ad2.ca_address_sk and " + 
"         c_first_sales_date_sk = d2.d_date_sk and " + 
"         c_first_shipto_date_sk = d3.d_date_sk and " + 
"         ss_promo_sk = p_promo_sk and " + 
"         hd1.hd_income_band_sk = ib1.ib_income_band_sk and " + 
"         hd2.hd_income_band_sk = ib2.ib_income_band_sk and " + 
"         ((cd1.cd_marital_status_single = 1 AND cd2.cd_marital_status_single = 0) OR 
(cd1.cd_marital_status_married = 1 AND cd2.cd_marital_status_married = 0) OR 
(cd1.cd_marital_status_divorced = 1 AND cd2.cd_marital_status_divorced = 0)) " + 
"group by i_product_name " + 
"       ,i_item_sk " + 
"       ,s_store_name " + 
"       ,s_zip " + 
"       ,ad1.ca_street_number " + 
"       ,ad1.ca_street_name " + 
"       ,ad1.ca_city " + 
"       ,ad1.ca_zip " + 
"       ,ad2.ca_street_number " + 
"       ,ad2.ca_street_name " + 
"       ,ad2.ca_city " + 
"       ,ad2.ca_zip " + 
"       ,d1.d_year " + 
"       ,d2.d_year " + 
"       ,d3.d_year) as cs1, " + 
"    " + 
" (select i_product_name product_name " + 
"     ,i_item_sk item_sk " + 
"     ,s_store_name store_name " + 
"     ,s_zip store_zip " + 
"     ,ad1.ca_street_number b_street_number " + 
"     ,ad1.ca_street_name b_streen_name " + 
"     ,ad1.ca_city b_city " + 
"     ,ad1.ca_zip b_zip " + 
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"     ,ad2.ca_street_number c_street_number " + 
"     ,ad2.ca_street_name c_street_name " + 
"     ,ad2.ca_city c_city " + 
"     ,ad2.ca_zip c_zip " + 
"     ,d1.d_year as syear " + 
"     ,d2.d_year as fsyear " + 
"     ,d3.d_year s2year " + 
"     ,count(*) as cnt " + 
"     ,sum(ss_wholesale_cost) as s1 " + 
"     ,sum(ss_list_price) as s2 " + 
"     ,sum(ss_coupon_amt) as s3 " + 
"  FROM   store_sales " + 
"        ,store_returns " + 
"        , (select cs_item_sk " + 
"        ,sum(cs_ext_list_price) as sale,sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit) 
as refund " + 
"  from catalog_sales " + 
"      ,catalog_returns " + 
"  where cs_item_sk = cr_item_sk " + 
"    and cs_order_number = cr_order_number " + 
"  group by cs_item_sk " + 
"  having sum(cs_ext_list_price)>2*sum(cr_refunded_cash+cr_reversed_charge+cr_store_credit)) as 
cs_ui " + 
"        ,date_dim d1 " + 
"        ,date_dim d2 " + 
"        ,date_dim d3 " + 
"        ,store " + 
"        ,customer " + 
"        ,customer_demographics cd1 " + 
"        ,customer_demographics cd2 " + 
"        ,promotion " + 
"        ,household_demographics hd1 " + 
"        ,household_demographics hd2 " + 
"        ,customer_address ad1 " + 
"        ,customer_address ad2 " + 
"        ,income_band ib1 " + 
"        ,income_band ib2 " + 
"        ,item " + 
"  WHERE  ss_store_sk = s_store_sk AND " + 
"         ss_sold_date_sk = d1.d_date_sk AND " + 
"         ss_customer_sk = c_customer_sk AND " + 
"         ss_cdemo_sk= cd1.cd_demo_sk AND " + 
"         ss_hdemo_sk = hd1.hd_demo_sk AND " + 
"         ss_addr_sk = ad1.ca_address_sk and " + 
"         ss_item_sk = i_item_sk and " + 
"         ss_item_sk = sr_item_sk and " + 
"         ss_ticket_number = sr_ticket_number and " + 
"         ss_item_sk = cs_ui.cs_item_sk and " + 
"         c_current_cdemo_sk = cd2.cd_demo_sk AND " + 
"         c_current_hdemo_sk = hd2.hd_demo_sk AND " + 
"         c_current_addr_sk = ad2.ca_address_sk and " + 
"         c_first_sales_date_sk = d2.d_date_sk and " + 
"         c_first_shipto_date_sk = d3.d_date_sk and " + 
"         ss_promo_sk = p_promo_sk and " + 
"         hd1.hd_income_band_sk = ib1.ib_income_band_sk and " + 
"         hd2.hd_income_band_sk = ib2.ib_income_band_sk and " + 
"         ((cd1.cd_marital_status_single = 1 AND cd2.cd_marital_status_single = 0) OR 
(cd1.cd_marital_status_married = 1 AND cd2.cd_marital_status_married = 0) OR 
(cd1.cd_marital_status_divorced = 1 AND cd2.cd_marital_status_divorced = 0)) " + 
" group by i_product_name " + 
"       ,i_item_sk " + 
"       ,s_store_name " + 
"       ,s_zip " + 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
270 
 
"       ,ad1.ca_street_number " + 
"       ,ad1.ca_street_name " + 
"       ,ad1.ca_city " + 
"       ,ad1.ca_zip " + 
"       ,ad2.ca_street_number " + 
"       ,ad2.ca_street_name " + 
"       ,ad2.ca_city " + 
"       ,ad2.ca_zip " + 
"       ,d1.d_year " + 
"       ,d2.d_year " + 
"       ,d3.d_year) as cs2 " + 
" " + 
" where cs1.item_sk=cs2.item_sk and " + 
"     cs1.syear > 2000 and " + 
"     cs2.syear > 2000 and " + 
"     cs2.syear != cs1.syear and " + 
"     cs2.cnt <= cs1.cnt " + 
" " + 
"order by cs1.product_name,cs1.store_name,cs2.cnt "; 
 
// BOOL QUERY 66 
final static String bq66 = 
"  SELECT w_warehouse_name, " + 
"       w_warehouse_sq_ft, " + 
"       w_city, " + 
"       w_county, " + 
"       w_state, " + 
"       w_country, " + 
"       year, " + 
"       Sum(jan_sales)                     AS jan_sales, " + 
"       Sum(feb_sales)                     AS feb_sales, " + 
"       Sum(mar_sales)                     AS mar_sales, " + 
"       Sum(apr_sales)                     AS apr_sales, " + 
"       Sum(may_sales)                     AS may_sales, " + 
"       Sum(jun_sales)                     AS jun_sales, " + 
"       Sum(jul_sales)                     AS jul_sales, " + 
"       Sum(aug_sales)                     AS aug_sales, " + 
"       Sum(sep_sales)                     AS sep_sales, " + 
"       Sum(oct_sales)                     AS oct_sales, " + 
"       Sum(nov_sales)                     AS nov_sales, " + 
"       Sum(dec_sales)                     AS dec_sales, " + 
"       Sum(jan_sales / w_warehouse_sq_ft) AS jan_sales_per_sq_foot, " + 
"       Sum(feb_sales / w_warehouse_sq_ft) AS feb_sales_per_sq_foot, " + 
"       Sum(mar_sales / w_warehouse_sq_ft) AS mar_sales_per_sq_foot, " + 
"       Sum(apr_sales / w_warehouse_sq_ft) AS apr_sales_per_sq_foot, " + 
"       Sum(may_sales / w_warehouse_sq_ft) AS may_sales_per_sq_foot, " + 
"       Sum(jun_sales / w_warehouse_sq_ft) AS jun_sales_per_sq_foot, " + 
"       Sum(jul_sales / w_warehouse_sq_ft) AS jul_sales_per_sq_foot, " + 
"       Sum(aug_sales / w_warehouse_sq_ft) AS aug_sales_per_sq_foot, " + 
"       Sum(sep_sales / w_warehouse_sq_ft) AS sep_sales_per_sq_foot, " + 
"       Sum(oct_sales / w_warehouse_sq_ft) AS oct_sales_per_sq_foot, " + 
"       Sum(nov_sales / w_warehouse_sq_ft) AS nov_sales_per_sq_foot, " + 
"       Sum(dec_sales / w_warehouse_sq_ft) AS dec_sales_per_sq_foot, " + 
"       Sum(jan_net)                       AS jan_net, " + 
"       Sum(feb_net)                       AS feb_net, " + 
"       Sum(mar_net)                       AS mar_net, " + 
"       Sum(apr_net)                       AS apr_net, " + 
"       Sum(may_net)                       AS may_net, " + 
"       Sum(jun_net)                       AS jun_net, " + 
"       Sum(jul_net)                       AS jul_net, " + 
"       Sum(aug_net)                       AS aug_net, " + 
"       Sum(sep_net)                       AS sep_net, " + 
"       Sum(oct_net)                       AS oct_net, " + 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
271 
 
"       Sum(nov_net)                       AS nov_net, " + 
"       Sum(dec_net)                       AS dec_net " + 
" FROM   ((SELECT w_warehouse_name, " + 
"                w_warehouse_sq_ft, " + 
"                w_city, " + 
"                w_county, " + 
"                w_state, " + 
"                w_country, " + 
"                d_year   AS year, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_January = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_February = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_March = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_April = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_May = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_June = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_July = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_August = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_September = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_October = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_November = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
272 
 
"                    end) AS nov_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_December = 1 THEN " + 
"                      ws_sales_price * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_January = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_February = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_March = 1 THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_April = 1 THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_May = 1 THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_June = 1 THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_July = 1 THEN ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_August = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_September = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_October = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_November = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_December = 1 THEN " + 
"                      ws_net_paid * ws_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_net " + 
"         FROM   web_sales, " + 
"                warehouse, " + 
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"                date_dim, " + 
"                time_dim, " + 
"                ship_mode " + 
"         WHERE  ws_warehouse_sk = w_warehouse_sk " + 
"                AND ws_sold_date_sk = d_date_sk " + 
"                AND ws_sold_time_sk = t_time_sk " + 
"                AND ws_ship_mode_sk = sm_ship_mode_sk " + 
"                AND d_year = 2000 " + 
"         GROUP  BY w_warehouse_name, " + 
"                   w_warehouse_sq_ft, " + 
"                   w_city, " + 
"                   w_county, " + 
"                   w_state, " + 
"                   w_country, " + 
"                   d_year) " + 
"        UNION ALL " + 
"        (SELECT w_warehouse_name, " + 
"                w_warehouse_sq_ft, " + 
"                w_city, " + 
"                w_county, " + 
"                w_state, " + 
"                w_country, " + 
"                d_year   AS year, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_January = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_February = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_March = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_April = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_May = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_June = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_July = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_August = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_September = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_October = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_sales, " + 
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"                Sum(CASE " + 
"                      WHEN d_month_name_November = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_December = 1 THEN cs_sales_price * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_sales, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_January = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jan_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_February = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS feb_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_March = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS mar_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_April = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS apr_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_May = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS may_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_June = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jun_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_July = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS jul_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_August = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS aug_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_September = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS sep_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_October = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS oct_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_November = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS nov_net, " + 
"                Sum(CASE " + 
"                      WHEN d_month_name_December = 1 THEN cs_net_paid * cs_quantity " + 
"                      ELSE 0 " + 
"                    end) AS dec_net " + 
"         FROM   catalog_sales, " + 
"                warehouse, " + 
"                date_dim, " + 
"                time_dim, " + 
"                ship_mode " + 
"         WHERE  cs_warehouse_sk = w_warehouse_sk " + 
"                AND cs_sold_date_sk = d_date_sk " + 
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"                AND cs_sold_time_sk = t_time_sk " + 
"                AND cs_ship_mode_sk = sm_ship_mode_sk " + 
"                AND d_year = 2000 " + 
"         GROUP  BY w_warehouse_name, " + 
"                   w_warehouse_sq_ft, " + 
"                   w_city, " + 
"                   w_county, " + 
"                   w_state, " + 
"                   w_country, " + 
"                   d_year)) x " + 
" GROUP  BY w_warehouse_name, " + 
"          w_warehouse_sq_ft, " + 
"          w_city, " + 
"          w_county, " + 
"          w_state, " + 
"          w_country, " + 
"          year " + 
" ORDER  BY w_warehouse_name   "; 
 
// BOOL QUERY 69_1 
final static String bq69_1 = 
"  SELECT  " + 
"       Count(*) AS cnt1, " + 
"       cd_purchase_estimate, " + 
"       Count(*) AS cnt2, " + 
"       cd_credit_rating, " + 
"       Count(*) AS cnt3 " + 
" FROM   customer c, " + 
"       customer_address ca, " + 
"       customer_demographics " + 
" WHERE  c.c_current_addr_sk = ca.ca_address_sk " + 
"       AND cd_demo_sk = c.c_current_cdemo_sk " + 
"       AND EXISTS (SELECT * " + 
"                   FROM   store_sales, " + 
"                          date_dim " + 
"                   WHERE  c.c_customer_sk = ss_customer_sk " + 
"                          AND ss_sold_date_sk = d_date_sk " + 
"                          AND d_year > 2000 " + 
"                          AND (d_month_name_January=1 OR d_month_name_February=1 OR 
d_month_name_March=1 OR d_month_name_April=1 OR d_month_name_May=1 OR d_month_name_June=1)) " + 
"       AND ( NOT EXISTS (SELECT * " + 
"                         FROM   web_sales, " + 
"                                date_dim " + 
"                         WHERE  c.c_customer_sk = ws_bill_customer_sk " + 
"                                AND ws_sold_date_sk = d_date_sk " + 
"                                AND d_year > 2000 " + 
"                                AND (d_month_name_January=1 OR d_month_name_February=1 OR 
d_month_name_March=1 OR d_month_name_April=1 OR d_month_name_May=1 OR d_month_name_June=1)) " + 
"             AND NOT EXISTS (SELECT * " + 
"                             FROM   catalog_sales, " + 
"                                    date_dim " + 
"                             WHERE  c.c_customer_sk = cs_ship_customer_sk " + 
"                                    AND cs_sold_date_sk = d_date_sk " + 
"                                    AND d_year > 2000 " + 
"                                    AND (d_month_name_January=1 OR d_month_name_February=1 OR 
d_month_name_March=1 OR d_month_name_April=1 OR d_month_name_May=1 OR d_month_name_June=1)) ) " + 
" GROUP  BY  " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating " + 
" ORDER  BY  " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating;   "; 
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// BOOL QUERY 69_2 
final static String bq69_2 = 
"  SELECT cd_gender_male,cd_gender_female, " + 
"       cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced, " + 
"       cd_education_status_primary,cd_education_status_secondary, " + 
"       cd_education_status_university,cd_education_status_postgraduate, " + 
"       Count(*) AS cnt1, " + 
"       cd_purchase_estimate, " + 
"       Count(*) AS cnt2, " + 
"       cd_credit_rating, " + 
"       Count(*) AS cnt3 " + 
"FROM   customer c, " + 
"       customer_address ca, " + 
"       customer_demographics " + 
"WHERE  c.c_current_addr_sk = ca.ca_address_sk " + 
"       AND cd_demo_sk = c.c_current_cdemo_sk " + 
"       AND EXISTS (SELECT * " + 
"                   FROM   store_sales, " + 
"                          date_dim " + 
"                   WHERE  c.c_customer_sk = ss_customer_sk " + 
"                          AND ss_sold_date_sk = d_date_sk " + 
"                          AND d_year > 2000 " + 
"                          AND (d_month_name_January=1 OR d_month_name_February=1 OR 
d_month_name_March=1 OR d_month_name_April=1 OR d_month_name_May=1 OR d_month_name_June=1)) " + 
"       AND ( NOT EXISTS (SELECT * " + 
"                         FROM   web_sales, " + 
"                                date_dim " + 
"                         WHERE  c.c_customer_sk = ws_bill_customer_sk " + 
"                                AND ws_sold_date_sk = d_date_sk " + 
"                                AND d_year > 2000 " + 
"                                AND (d_month_name_January=1 OR d_month_name_February=1 OR 
d_month_name_March=1 OR d_month_name_April=1 OR d_month_name_May=1 OR d_month_name_June=1)) " + 
"             AND NOT EXISTS (SELECT * " + 
"                             FROM   catalog_sales, " + 
"                                    date_dim " + 
"                             WHERE  c.c_customer_sk = cs_ship_customer_sk " + 
"                                    AND cs_sold_date_sk = d_date_sk " + 
"                                    AND d_year > 2000 " + 
"                                    AND (d_month_name_January=1 OR d_month_name_February=1 OR 
d_month_name_March=1 OR d_month_name_April=1 OR d_month_name_May=1 OR d_month_name_June=1)) ) " + 
"GROUP  BY cd_gender_male,cd_gender_female, " + 
"       cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced, " + 
"       cd_education_status_primary,cd_education_status_secondary, " + 
"       cd_education_status_university,cd_education_status_postgraduate, " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating " + 
"ORDER  BY cd_gender_male,cd_gender_female, " + 
"       cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced, " + 
"       cd_education_status_primary,cd_education_status_secondary, " + 
"       cd_education_status_university,cd_education_status_postgraduate, " + 
"          cd_purchase_estimate, " + 
"          cd_credit_rating;   "; 
 
// BOOL QUERY 71 
final static String bq71 = 
"   select i_brand_id as brand_id, i_brand as brand,t_hour,t_minute,   " + 
"                               sum(ext_price) as ext_price   " + 
"                             from item, (select ws_ext_sales_price as ext_price,    " + 
"                                                    ws_sold_date_sk as sold_date_sk,   " + 
"                                                    ws_item_sk as sold_item_sk,   " + 
"                                                    ws_sold_time_sk as time_sk     " + 
"                                             from web_sales,date_dim   " + 
"                                             where d_date_sk = ws_sold_date_sk   " + 
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"                                               and d_month_name_February=1   " + 
"                                               and d_year > 2000   " + 
"                                             union all   " + 
"                                             select cs_ext_sales_price as ext_price,   " + 
"                                                    cs_sold_date_sk as sold_date_sk,   " + 
"                                                    cs_item_sk as sold_item_sk,   " + 
"                                                    cs_sold_time_sk as time_sk   " + 
"                                             from catalog_sales,date_dim   " + 
"                                             where d_date_sk = cs_sold_date_sk   " + 
"                                               and d_month_name_February=1  " + 
"                                               and d_year>2000   " + 
"                                             union all   " + 
"                                             select ss_ext_sales_price as ext_price,   " + 
"                                                    ss_sold_date_sk as sold_date_sk,   " + 
"                                                    ss_item_sk as sold_item_sk,   " + 
"                                                    ss_sold_time_sk as time_sk   " + 
"                                             from store_sales,date_dim   " + 
"                                             where d_date_sk = ss_sold_date_sk   " + 
"                                               and d_month_name_February=1  " + 
"                                               and d_year>2000   " + 
"                                             ) as tmp,time_dim   " + 
"                             where   " + 
"                               sold_item_sk = i_item_sk   " + 
"                               and time_sk = t_time_sk     " + 
"                             group by i_brand, i_brand_id,t_hour,t_minute   " + 
"                             order by ext_price desc, i_brand_id   "; 
 
// BOOL QUERY 72 
final static String bq72 = 
" SELECT i_item_desc, " + 
"       w_warehouse_name, " + 
"       d1.d_week_seq, " + 
"       Count(CASE " + 
"               WHEN p_promo_sk IS NULL THEN 1 " + 
"               ELSE 0 " + 
"             END) AS no_promo, " + 
"       Count(CASE " + 
"               WHEN p_promo_sk IS NOT NULL THEN 1 " + 
"               ELSE 0 " + 
"             END) AS promo, " + 
"       Count(*)   AS total_cnt " + 
"FROM   catalog_sales " + 
"       JOIN inventory " + 
"         ON ( cs_item_sk = inv_item_sk ) " + 
"       JOIN warehouse " + 
"         ON ( w_warehouse_sk = inv_warehouse_sk ) " + 
"       JOIN item " + 
"         ON ( i_item_sk = cs_item_sk ) " + 
"       JOIN customer_demographics " + 
"         ON ( cs_bill_cdemo_sk = cd_demo_sk ) " + 
"       JOIN household_demographics " + 
"         ON ( cs_bill_hdemo_sk = hd_demo_sk ) " + 
"       JOIN date_dim d1 " + 
"         ON ( cs_sold_date_sk = d1.d_date_sk ) " + 
"       JOIN date_dim d2 " + 
"         ON ( inv_date_sk = d2.d_date_sk ) " + 
"       JOIN date_dim d3 " + 
"         ON ( cs_ship_date_sk = d3.d_date_sk ) " + 
"       LEFT OUTER JOIN promotion " + 
"                    ON ( cs_promo_sk = p_promo_sk ) " + 
"       LEFT OUTER JOIN catalog_returns " + 
"                    ON ( cr_item_sk = cs_item_sk " + 
"                         AND cr_order_number = cs_order_number ) " + 
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"WHERE  d3.d_date > d1.d_date " + 
"       AND d1.d_year > 2000 " + 
"       AND cd_marital_status_single=1 " + 
"GROUP  BY i_item_desc, " + 
"          w_warehouse_name, " + 
"          d1.d_week_seq " + 
"ORDER  BY total_cnt DESC, " + 
"          i_item_desc, " + 
"          w_warehouse_name, " + 
"          d_week_seq;   "; 
 
// BOOL QUERY 79 
final static String bq79 = 
"  SELECT c_last_name, " + 
"       c_first_name, " + 
"       Substr(s_city, 1, 30), " + 
"       ss_ticket_number, " + 
"       amt, " + 
"       profit " + 
"FROM   (SELECT ss_ticket_number, " + 
"               ss_customer_sk, " + 
"               store.s_city, " + 
"               Sum(ss_coupon_amt) AS amt, " + 
"               Sum(ss_net_profit) AS profit " + 
"        FROM   store_sales, " + 
"               date_dim, " + 
"               store, " + 
"               household_demographics " + 
"        WHERE  store_sales.ss_sold_date_sk = date_dim.d_date_sk " + 
"               AND store_sales.ss_store_sk = store.s_store_sk " + 
"               AND store_sales.ss_hdemo_sk = household_demographics.hd_demo_sk " + 
"               AND ( household_demographics.hd_dep_count < 3 " + 
"                      OR household_demographics.hd_vehicle_count > 2 ) " + 
"               AND date_dim.d_day_name_Monday = 1 " + 
"               AND date_dim.d_year IN ( 1999, 2000, 2001 ) " + 
"               AND store.s_number_employees BETWEEN 200 AND 1000 " + 
"        GROUP  BY ss_ticket_number, " + 
"                  ss_customer_sk, " + 
"                  ss_addr_sk, " + 
"                  store.s_city) ms, " + 
"       customer " + 
"WHERE  ss_customer_sk = c_customer_sk " + 
"ORDER  BY c_last_name, " + 
"          c_first_name, " + 
"          Substr(s_city, 1, 30), " + 
"          profit;   "; 
 
// BOOL QUERY 85 
final static String bq85 = 
"  SELECT Substr(r_reason_desc, 1, 20), " + 
"       Avg(ws_quantity), " + 
"       Avg(ws_quantity), " + 
"       Avg(ws_quantity), " + 
"       Avg(wr_refunded_cash), " + 
"       Avg(wr_fee) " + 
"FROM   web_sales, " + 
"       web_returns, " + 
"       web_page, " + 
"       customer_demographics cd1, " + 
"       customer_demographics cd2, " + 
"       customer_address, " + 
"       date_dim, " + 
"       reason " + 
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"WHERE  ws_web_page_sk = wp_web_page_sk " + 
"       AND ws_item_sk = wr_item_sk " + 
"       AND ws_order_number = wr_order_number " + 
"       AND ws_sold_date_sk = d_date_sk " + 
"       AND d_year > 2000 " + 
"       AND cd1.cd_demo_sk = wr_refunded_cdemo_sk " + 
"       AND cd2.cd_demo_sk = wr_returning_cdemo_sk " + 
"       AND ca_address_sk = wr_refunded_addr_sk " + 
"       AND r_reason_sk = wr_reason_sk " + 
"       AND ( ( cd1.cd_marital_status_single=1 " + 
"               AND cd2.cd_marital_status_single=1 " + 
"               AND cd1.cd_education_status_secondary=1 " + 
"               AND cd2.cd_education_status_secondary=1 ) " + 
"              OR ( cd1.cd_marital_status_married=1 " + 
"                   AND cd2.cd_marital_status_married=1 " + 
"                   AND cd1.cd_education_status_university=1 " + 
"                   AND cd2.cd_education_status_university=1) " + 
"              OR ( cd1.cd_marital_status_divorced=1 " + 
"                   AND cd2.cd_marital_status_divorced=1 " + 
"                   AND cd1.cd_education_status_postgraduate=1 " + 
"                   AND cd2.cd_education_status_postgraduate=1 ) ) " + 
"GROUP  BY r_reason_desc " + 
"ORDER  BY Substr(r_reason_desc, 1, 20), " + 
"          Avg(ws_quantity), " + 
"          Avg(wr_refunded_cash), " + 
"          Avg(wr_fee);   "; 
 
// BOOL QUERY 90 
final static String bq90 = 
"  SELECT Cast(amc AS DECIMAL(15, 4)) / Cast(pmc AS DECIMAL(15, 4)) AS am_pm_ratio " + 
"FROM   (SELECT Count(*) AS amc " + 
"        FROM   web_sales, " + 
"               household_demographics, " + 
"               time_dim, " + 
"               web_page " + 
"        WHERE  ws_sold_time_sk = time_dim.t_time_sk " + 
"               AND ws_ship_hdemo_sk = household_demographics.hd_demo_sk " + 
"               AND ws_web_page_sk = web_page.wp_web_page_sk " + 
"               AND time_dim.t_am_pm_AM=1 " + 
"               AND household_demographics.hd_dep_count < 5 " + 
"               AND web_page.wp_char_count BETWEEN 250000 AND 500000) at, " + 
"       (SELECT Count(*) AS pmc " + 
"        FROM   web_sales, " + 
"               household_demographics, " + 
"               time_dim, " + 
"               web_page " + 
"        WHERE  ws_sold_time_sk = time_dim.t_time_sk " + 
"               AND ws_ship_hdemo_sk = household_demographics.hd_demo_sk " + 
"               AND ws_web_page_sk = web_page.wp_web_page_sk " + 
"               AND time_dim.t_am_pm_PM=1 " + 
"               AND household_demographics.hd_dep_count < 5 " + 
"               AND web_page.wp_char_count BETWEEN 250000 AND 500000) pt " + 
"ORDER  BY am_pm_ratio;   "; 
 
 
// BOOL QUERY 91 
final static String bq91 = 
"  SELECT cc_call_center_id AS Call_Center, " + 
"       cc_name           AS Call_Center_Name, " + 
"       cc_manager        AS Manager, " + 
"       Sum(cr_net_loss)  AS Returns_Loss " + 
" FROM   call_center, " + 
"       catalog_returns, " + 
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"       date_dim, " + 
"       customer, " + 
"       customer_address, " + 
"       customer_demographics, " + 
"       household_demographics " + 
" WHERE  cr_call_center_sk = cc_call_center_sk " + 
"       AND cr_returned_date_sk = d_date_sk " + 
"       AND cr_returning_customer_sk = c_customer_sk " + 
"       AND cd_demo_sk = c_current_cdemo_sk " + 
"       AND hd_demo_sk = c_current_hdemo_sk " + 
"       AND ca_address_sk = c_current_addr_sk " + 
"       AND d_year > 2000 " + 
"       AND (d_month_name_January=1 OR d_month_name_February=1 OR  " + 
" d_month_name_March=1 OR d_month_name_April=1 OR " + 
"            d_month_name_May=1 OR d_month_name_June=1) " + 
"       AND ( ( cd_marital_status_single=1 " + 
"               AND cd_education_status_secondary=1 ) " + 
"              OR ( cd_marital_status_married=1 " + 
"                   AND cd_education_status_postgraduate=1 ) ) " + 
"       AND ca_gmt_offset > 500 " + 
" GROUP  BY cc_call_center_id, " + 
"          cc_name, " + 
"          cc_manager, " + 
"          cd_marital_status_single,cd_marital_status_married,cd_marital_status_divorced, " + 
"          cd_education_status_primary,cd_education_status_secondary, " + 
"          cd_education_status_university,cd_education_status_postgraduate " + 
" ORDER  BY Sum(cr_net_loss) DESC;   "; 
 
//QUERY TABLES FOR QUERY MAKER............................................................... 
private final  String[] basic_queries 
= { q2,q6,q7,q10_1,q10_2, 
q11,q13,q15,q17,q19, 
q26,q30,q34,q39A,q39B, 
q42,q43,q45,q46,q48, 
q49,q50,q52,q55,q64, 
q66,q69_1,q69_2,q71,q72,q79, 
q85,q90,q91}; 
 
private final String[] bool_queries = { 
bq2,bq6,bq7,bq10_1,bq10_2, 
bq11,bq13,bq15,bq17,bq19, 
bq26,bq30,bq34,bq39A,bq39B, 
bq42,bq43,bq45,bq46,bq48, 
bq49,bq50,bq52,bq55,bq64, 
bq66,bq69_1,bq69_2,bq71,bq72,bq79, 
bq85,bq90,bq91 
}; 
 
public String[] getBasic_queries() { 
return basic_queries; 
} 
 
public String[] getBool_queries() { 
return bool_queries; 
} 
 
} 
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TimeKeeper.java 
 
package thesis; 
 
 
public class TimeKeeper { 
 
 // This is just for help, during the build process 
 public void timer(long start, long end){ 
  long totalTime = end - start; 
  long hours = totalTime / (60 * 60 * 1000); 
  totalTime = totalTime % (60 * 60 * 1000); 
  long mins = totalTime / (60 * 1000); 
  totalTime = totalTime % (60 * 1000); 
  long secs = totalTime / 1000; 
  String m,s; 
  if(mins<10){ 
   m = "0" + mins; 
  } 
  else{ 
   m = "" + mins; 
  } 
  if(secs<10){ 
   s = "0" + secs; 
  } 
  else{ 
   s = "" + secs; 
  } 
  System.out.println("TIME >>>>>>>>>>>>>>>>>: " + hours + ":" + m + ":" + s); 
 } 
  
 //This is an actual timer, with strict values and record keeping for the charts 
 public static long strictTimer(long start, long end){ 
  long totalTime = end - start; 
  return totalTime; 
 } 
} 
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GraphMaker.java 
 
package thesis; 
 
 
 
import com.smartxls.ChartFormat; 
import com.smartxls.ChartShape; 
import com.smartxls.RangeStyle; 
import com.smartxls.WorkBook; 
 
import java.awt.*; 
 
public class GraphMaker { 
 
// BACKUP THE ORIGINAL TIME.XLS FILE BEFORE RUNNING !!!!!!!!!!!!!! 
/* 
* Before run, 
* specify 
* 1 root directory (XLS_PATH) where QueryMaker results must be (TIMES_FILE_NAME) 
* 4 sub-directories(TIME_PATH, DIFF_PATH, VAL_PATH, AVG_PATH) 
* 
* Before rerun, 
* delete everything from the XLS_PATH except for the BACKUP_FILE_NAME 
* and rename BACKUP_FILE_NAME to TIMES_FILE_NAME 
* 
* */ 
 
//The LOOPS parameter from query maker 
static final int LOOPS = 25; 
 
//Number of queries 
static final int QUERIES = 34; 
 
//Path to root excel directory 
static final String XLS_PATH = 
"C:\\ excels\\"; 
 
//Directory for png files with graphs of times FOR EACH QUERY 
static final String TIME_PATH = 
XLS_PATH + "time\\"; 
 
//Directory for png files with graphs of % time differences FOR EACH QUERY 
static final String DIF_PATH = 
XLS_PATH + "time-dif\\"; 
 
//Directory for png files with the time and time dif values FOR EACH QUERY 
static final String VAL_PATH = 
XLS_PATH + "values\\"; 
 
//Directory for png file with graph of the average % time difference OVER ALL QUERIES 
static final String AVG_PATH = 
XLS_PATH + "average\\"; 
 
//Excel File name 
static final String TIMES_FILE_NAME = "times.xls"; 
 
//New excel file with time differences 
static final String DIF_FILE_NAME = "timedifs.xls"; 
 
//New excel file with averages 
static final String AVG_FILE_NAME = "average.xls"; 
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//Backup of times.xls 
static final String BACKUP_FILE_NAME = "backup_times.xls"; 
 
private static void backupTimes() throws Exception{ 
 
WorkBook times = new WorkBook(); 
times.read(XLS_PATH + TIMES_FILE_NAME); 
times.write(XLS_PATH + BACKUP_FILE_NAME); 
 
} 
 
private static void calculateTimeDifs() throws Exception { 
// Calculates the time differences FOR EACH QUERY 
// [boolTime - basicTime] 
// and as a percentage of the basicTime 
// ([boolTime - basicTime]/basicTime) * 100 
 
WorkBook wold = new WorkBook(); 
wold.read(XLS_PATH + TIMES_FILE_NAME); 
WorkBook wnew = new WorkBook(); 
int numSheets = wold.getNumSheets(); 
wnew.setNumSheets(numSheets); 
 
for(int i=0;i<numSheets;i++){ 
wnew.CopySheetFromBook(wold, i, i); 
wnew.setText(i, 0, 2, "Dif"); 
wnew.setText(i, 0, 3, "Dif %"); 
 
//Calculate time differences 
for(int j=1;j<=LOOPS;j++){ 
 
long tbool = Integer.valueOf(wold.getText(j,1)); 
long tbasic = Integer.valueOf(wold.getText(j,0)); 
 
long tdif = tbool - tbasic; 
double tdifpercent = ((tbool - tbasic)*1.0/tbasic)*100; 
 
wnew.setNumber(i, j, 2, tdif); 
wnew.setNumber(i, j, 3, tdifpercent); 
 
} 
 
//Align cells 
RangeStyle rangeStyle = wnew.getRangeStyle(0, 0, LOOPS, 3); 
rangeStyle.setHorizontalAlignment(RangeStyle.HorizontalAlignmentRight); 
rangeStyle.setVerticalAlignment(RangeStyle.VerticalAlignmentCenter); 
wnew.setRangeStyle(rangeStyle, 0, 0, LOOPS, 3); 
} 
 
 
wnew.write(XLS_PATH + DIF_FILE_NAME); 
} 
 
private static void calculateAverage() throws Exception { 
// Calculates the average time difference (percentage) for EACH query 
// [SumOverAllLoops(timeDifferencePercentage)/LOOPS ] 
 
WorkBook wold = new WorkBook(); 
wold.read(XLS_PATH + DIF_FILE_NAME); 
WorkBook wnew = new WorkBook(); 
wnew.setNumSheets(1); 
wnew.setText(0, 0, 0, "QUERY"); 
wnew.setText(0, 0, 1, "AVG.T.DIF"); 
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WorkBook old = new WorkBook(); 
old.read(XLS_PATH + DIF_FILE_NAME); 
 
 
double avg; 
for(int i=0;i<QUERIES;i++){ 
old.setSheet(i); 
 
//Calculation of average value 
avg = 0; 
for(int j=0;j<LOOPS;j++){ 
avg += old.getNumber(j+1,3); 
} 
avg /= LOOPS; 
 
wnew.setText(0, i + 1, 0, "q" + String.valueOf(i+1)); 
wnew.setNumber(0, i + 1, 1, avg); 
} 
 
RangeStyle rangeStyle = wnew.getRangeStyle(0, 0,QUERIES , 2); 
rangeStyle.setHorizontalAlignment(RangeStyle.HorizontalAlignmentRight); 
rangeStyle.setVerticalAlignment(RangeStyle.VerticalAlignmentCenter); 
wnew.setRangeStyle(rangeStyle, 0, 0, QUERIES, 2); 
 
wnew.write(XLS_PATH + AVG_FILE_NAME); 
} 
 
private static void takeValuePics() throws Exception { 
WorkBook w = new WorkBook(); 
w.read(XLS_PATH + DIF_FILE_NAME); 
int numSheets = w.getNumSheets(); 
String out; 
for(int i=0;i<numSheets;i++) { 
w.setSheet(i); 
w.setPrintGridLines(true); 
w.setPrintScale(100); 
out = VAL_PATH + "values_" + w.getSheetName(i) + ".png"; 
w.sheetRangeToImage(0,0,LOOPS,3,out); 
} 
} 
 
private static void makeTimeCharts(){ 
WorkBook workBook = new WorkBook(); 
try { 
workBook.read(XLS_PATH + TIMES_FILE_NAME); 
} catch (Exception e) { 
e.printStackTrace(); 
} 
 
int sheetsNum = workBook.getNumSheets(); 
for(int i=0;i<sheetsNum;i++){ 
try { 
workBook.setSheet(i); 
String sheetName = workBook.getSheetName(i); 
 
int left = 5; 
int right = 20; 
int top = 1; 
int bottom = 20; 
 
ChartShape chart = workBook.addChart(left,top,right,bottom); 
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chart.setChartType(ChartShape.Column); 
 
String linkRange = sheetName + "!$A$2:$B$" + String.valueOf(LOOPS+1); 
chart.setLinkRange(linkRange, false); 
 
chart.setAxisTitle(ChartShape.XAxis, 0, "Loop"); 
chart.setAxisTitle(ChartShape.YAxis, 0, "Time"); 
 
ChartFormat seriesformat = chart.getSeriesFormat(0); 
seriesformat.setSolid(); 
seriesformat.setForeColor(Color.BLUE.getRGB()); 
chart.setSeriesFormat(0, seriesformat); 
 
seriesformat = chart.getSeriesFormat(1); 
seriesformat.setSolid(); 
seriesformat.setForeColor(Color.RED.getRGB()); 
chart.setSeriesFormat(1, seriesformat); 
 
chart.setSeriesName(0, "Basic"); 
chart.setSeriesName(1, "Booleanized"); 
chart.setTitle(sheetName); 
 
ChartFormat titleformat = chart.getTitleFormat(); 
titleformat.setFontSize(14 * 20); 
titleformat.setFontUnderline(true); 
chart.setTitleFormat(titleformat); 
 
workBook.writeXLSX(XLS_PATH + TIMES_FILE_NAME); 
 
java.io.FileOutputStream out = 
new java.io.FileOutputStream(TIME_PATH + "image_" + sheetName + ".png"); 
chart.writeChartAsPNG(workBook, out); 
out.close(); 
 
 
} catch (Exception e) { 
e.printStackTrace(); 
} 
} 
} 
 
private static void makeTimeDifferenceCharts(){ 
WorkBook workBook = new WorkBook(); 
try { 
workBook.read(XLS_PATH + DIF_FILE_NAME); 
} catch (Exception e) { 
e.printStackTrace(); 
} 
 
int sheetsNum = workBook.getNumSheets(); 
for(int i=0;i<sheetsNum;i++){ 
try { 
workBook.setSheet(i); 
String sheetName = workBook.getSheetName(i); 
 
int left = 5; 
int right = 20; 
int top = 1; 
int bottom = 20; 
ChartShape chart = workBook.addChart(left, top, right, bottom); 
 
chart.setChartType(ChartShape.Line); 
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String linkRange = sheetName + "!$D$2:$D$" + String.valueOf(LOOPS+1); 
chart.setLinkRange(linkRange, false); 
 
chart.setAxisTitle(ChartShape.XAxis, 0, "Loop"); 
chart.setAxisTitle(ChartShape.YAxis, 0, "TimeDifference %"); 
 
ChartFormat seriesformat = chart.getSeriesFormat(0); 
seriesformat.setLineColor(Color.BLACK.getRGB()); 
seriesformat.setSolid(); 
chart.setSeriesFormat(0, seriesformat); 
 
 
chart.setSeriesName(0, "Time Difference %"); 
chart.setTitle(sheetName); 
 
ChartFormat titleformat = chart.getTitleFormat(); 
titleformat.setFontSize(14 * 20); 
titleformat.setFontUnderline(true); 
chart.setTitleFormat(titleformat); 
 
workBook.writeXLSX(XLS_PATH + DIF_FILE_NAME); 
 
java.io.FileOutputStream out = 
new java.io.FileOutputStream(DIF_PATH  + "image_"+ sheetName + ".png"); 
chart.writeChartAsPNG(workBook, out); 
out.close(); 
 
 
} catch (Exception e) { 
e.printStackTrace(); 
} 
} 
} 
 
private static void makeATDChart(){ 
WorkBook workBook = new WorkBook(); 
try { 
workBook.read(XLS_PATH + AVG_FILE_NAME); 
workBook.setSheet(0); 
String sheetName = "Average Time Difference %"; 
workBook.setSheetName(0,sheetName); 
int left = 5; 
int right = 20; 
int top = 1; 
int bottom = 20; 
ChartShape chart = workBook.addChart(left, top, right, bottom); 
chart.setChartType(ChartShape.Line); 
 
String linkRange = sheetName + "!$B$2:$B$" + String.valueOf(QUERIES+1); 
chart.setLinkRange(linkRange, false); 
 
chart.setAxisTitle(ChartShape.XAxis, 0, "QUERY"); 
chart.setAxisTitle(ChartShape.YAxis, 0, "AVERAGE TIME DIFFERENCE %"); 
 
ChartFormat seriesformat = chart.getSeriesFormat(0); 
seriesformat.setLineColor(Color.BLACK.getRGB()); 
seriesformat.setSolid(); 
chart.setSeriesFormat(0, seriesformat); 
 
chart.setSeriesName(0, "Average Time Difference %"); 
chart.setTitle(sheetName); 
 
//set chart title's font property 
Σεχνικζσ Ανάκτηςησ Πληροφορίασ ςε Περιβάλλον Cloud Computing 
 
 
287 
 
ChartFormat titleformat = chart.getTitleFormat(); 
titleformat.setFontSize(14 * 20); 
titleformat.setFontUnderline(true); 
//titleformat.setTextRotation(90); 
chart.setTitleFormat(titleformat); 
 
workBook.writeXLSX(XLS_PATH + AVG_FILE_NAME); 
 
java.io.FileOutputStream out = 
new java.io.FileOutputStream(AVG_PATH  + "atd_image.png"); 
chart.writeChartAsPNG(workBook, out); 
out.close(); 
 
} catch (Exception e) { 
e.printStackTrace(); 
} 
} 
 
 
public static void main(String[] args) throws Exception { 
 
System.out.println("Backing up QueryMaker results @ " + XLS_PATH + BACKUP_FILE_NAME); 
backupTimes(); 
 
System.out.println("Calculating time differences @ " + XLS_PATH + DIF_FILE_NAME); 
calculateTimeDifs(); 
 
System.out.println("Calculating averages @ " + XLS_PATH + AVG_FILE_NAME); 
calculateAverage(); 
 
System.out.println("Making png images of the time values @ " + VAL_PATH); 
takeValuePics(); 
 
System.out.println("Making running time charts and png images @ " + TIME_PATH); 
makeTimeCharts(); 
 
System.out.println("Making time difference charts and png images @ " + DIF_PATH); 
makeTimeDifferenceCharts(); 
 
System.out.println("Making average time difference charts and png images @ " + AVG_PATH); 
makeATDChart(); 
 
System.out.println("All Done!"); 
 
} 
 
} 
 
 
 
 
 
 
 
